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THREE chemical factors, hydrogen ion 


concentration, carbon dioxide tension 
pCO,), and oxygen tension (pO,), adjust 
alveolar ventilation to the metabolic needs 
of the body through their action on the 
respiratory centers. In adults, pCO, of the 
respiratory center is believed to be re- 
sponsible for the regulation of respiration 


under ordinary circumstances. Changes in 
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hydrogen ion concentration may excite or 
depress the respiratory center indirectly by 
changing the plasma pCO,, which in turn 
will regulate respiratory activity, or by a 
direct effect on the chemoreceptor reflexes 
in the aortic and carotid bodies. Decreased 
plasma pO, controls respiratory activity 
only through the chemoreceptor reflexes. 
For a comprehensive review of this subject 
the reader is referred to the section on res- 
piration by Schmidt in Bard’s Medical 
Physiology.’ 

The chemical control of respiratory ac- 
tivity is less well defined in newborn in- 
fants than it is in adults. It is the purpose 
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Table I. Analgesia and anesthesia record of all mothers and birth weight of the infants 











Time of 
Birth administration 
weight prior to deliver) 
Name (kg.) (hours) Analgesia Anesthesia 
1 Bri. 3.1 Nitrous oxide oxygen, Tirlene 
2 Cu. 3.1 3 Demerol Pudendal block; N:O, O:, Trilene 
3 Do +.0 4% Demerol Pudendal block 
+ Gre 3.1 Pudendal block; N,O, O:, Trilene 
5 He 3.0 Pudendal block; NO, O:, Trilene 
6 Ma 3.0 Pudendal block; N:O, O:, Trilene 
7 Sh 2.9 2! Demerol; scopolamine Saddle block 
8 St 3.7 3 Demerol Pudendal block; N:O, O:, Trilene 
9 Su 3.0 2 Demerol; scopolamine Pudendal block; N:O, O:, Trilene 
10 Ta 2.5 N:O, O:, Trilene 
11 Va 2.7 + Demerol; scopolamine Pudendal block; N:O, O:, Trilene 
12 Ak 3.4 } Demerol; scopolamine Saddle block 
13 Be 3.1 Pudendal block; N.O, O., Trilene 
14 Br 3.8 1! Demerol; scopolamine N:O, O:, Trilene 
15 Ed y Be N.O, O:, Trilene 
16 Ka. 3.3 2 Demerol; scopolamine Pudendal block; N:O, O:, Trilene 
17 Ki 3.0 Saddle block 
18 Li 3.0 Pudendal block 
19 McG 3.7 Pudendal block 
20 Men 3.6 - 4 Demerol Saddle block 
21 Mi 3.7 1050 Na Amytal Pudendal biock; N-O, O:, Trilene 
22 Wh 2.6 11 Na Amytal Pudendal block 
23 Whi 3.2 1 Demerol; scopolamine Pudendal block 
24 Wi. 3.7 N:O, O:, Trilene 
5 Wo 3.0 2 Atropine Pudendal block; N:O, O:, Trilene 
26 Cr 2.8 Spinal 
27 Gr 3.0 4 Demerol; scopolamine Spinal 
28 Bro 3.8 159 Demerol; scopolamine N:O, O:, Trilene 
29 Co. 2.9 N.O, O:, Trilene 
30 Fu. 3.4 N.O, O:, Trilene 
31 Ga 3.9 
32 Gra 2.7 N.O, O:, Trilene 
33 Si. 3.0 
34 Wy +.4 - 6 Demerol Pudendal block 
35 Fo 95 Caudal 
36 Me 3.5 N:O, O:, Trilene 
37 Wi. 3.3 N.O, O:, Trilene 
38 Wo 95 Demerol; scopolamine Pudendal block; N:O, O:, Trilene 
39 Ro 3.6 Pudendal block; N:O, O:, Trilene 
10 Wr 3.7 Demerol Pudendal block; N:.O, O:, Trilene 
+1 Pl 3.3 Pudendal block; N:O, O:, Trilene 
42 Qu 3.4 - QI Demerol; scopolamine N:O, Os, Trilene 
43 Rob. 3.9 11 Demerol; scopolamine Saddle block 
14 Sp 3.3 - 2 Demerol; scopolamine Pudendal block; N:O, O:, Trilene 
45 Ca 2.8 2 Demerol; scopolamine Saddle block 
16 Di 3.5 N:O, O:, Trilene 
17 He 4.6 3 Demerol; scopolamine Pudendal block; N:O, O:, Trilene 
18 Je 2.8 Pudendal block; NO, O:, Trilene 
19 Col 3.0 - 3 Demerol; scopolamine N:O, O:, Trilene 
50 Pai. 3.2 N.O, O:,, Trilene 
51 Wil. 2.6 
52 Es 2.8 - 4 N.O, O., Trilene 
53 Mo 3.2 5 N:O, O:, Trilene 
54 Med. 3.0 16% Demerol; scopolamine 
55 Vau. 3.0 20% Demerol; scopolamine Saddle block 
56 Mar. 3.1 3% Saddle block 
57 Pa. 3.1 4, Demerol; scopolamine N-;O, O:, Trilene 
58 Mat 3.9 - 3% Pudendal block 
59 Al 2.8 7 
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Time of 
Birth administration | 
| weight prior to delivery | 
Name (kg.) (hours) Analgesia Anesthesia 
60 Ge. 2.9 -12 Saddle block 
61 Po. 3.1 = 3% Demerol; scopolamine 
62 Ta. 2.8 —12% Demerol Saddle block 
63 Co. 3.0 -18% Pudendal block; N:O, O:, Trilene 
64 Car. 3.9 Demerol; scopolamine N:O, O:, Trilene 
65 Br. J 2.9 - 5% Demerol; scopolamine Saddle block 
66 La. 3.4 - 4% Pudendal block; NO, O:, Trilene 
67 Law. 3.4 - 6% Saddle block 
68 Gr. $.$ 5% 
69 De. 3.2 = 4 
70 Sm. 2.9 - 3% N:O, O:, Trilene 
71 Col. 3.6 - 6% N.0O, O:, Trilene 
72 Ha. 3.0 -16 N:O, O: 
73 Br. R 3.1 - 7% Pudendal block 
74 Si. 2.5 - 1% N.O, O:, Trilene 





of this report to present data which indicate 
that hydrogen ion concentration has the 
important role of maintenance of adequate 
ventilation during the first 3 to 4 days of 
life. 


METHOD OF STUDY 


The patients in the first part of the study 
consisted of 51 healthy infants. From 37 of 
the 51 infants blood specimens were ob- 
tained whenever possible from the umbilical 
artery and vein at the time of birth; and 
from the temporal artery of each infant at 
1, 4, 24, 48, 72, and 96 hours of life. 
Samples of venous blood were also obtained 
from the mothers of 14 infants at the time 
of delivery, and blood was drawn from the 
umbilical vein and artery of their infants at 
the time of birth. Subsequently capillary 
blood was obtained from these infants at 4 
hours of age. The blood was analyzed for 
plasma pH, CO, content, protein, O, con- 
tent and capacity, and hematocrit. The 
pCO, and buffer base were calculated from 
the Singer-Hastings nomogram.? Oxygen 
saturation was calculated from the oxygen 
content and capacity. 

In a second series of 23 healthy infants, 
} to 135 hours old, blood was obtained from 
he temporal artery and analyzed for plasma 
1H, CO,, O, content and capacity, and hem- 


atocrit, and whole blood pCO,, and pO,. 

Sampling technique. The technique of 
Eastman*™* was used for obtaining cord 
blood, with the following modification sug- 
gested by him.*® After partial delivery of 
the infant the cord was double clamped 
near the placenta. Five seconds was allowed 
to elapse and then double clamps were 
placed upon the cord near the umbilicus. 
The cord was cut between the paired 
clamps; the artery and vein were identified, 
and blood was obtained from each vessel by 
anaerobic technique. This method of clamp- 
ing the cord permits filling of the umbilical 
artery by the infant. 

The technique for obtaining blood from 
the temporal artery was the same as pre- 
viously described by one of us.* The right 
temporal artery, a branch of the right 
carotid, was utilized in most instances be- 
cause blood from it is most nearly repre- 
sentative of that which bathes the respira- 
tory center. If crying occurred during the 
time blood was obtained, the specimen was 
discarded. If a baby cried prior to sampling, 
a period of time was allowed to elapse be- 
fore the specimen was obtained. The mini- 
mum fasting period was 4 hours. 

Controls. Chemical determinations of 
blood obtained from the femoral artery of 
adults served as controls.* 
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Chemical methods. The samples for pH 
and CO, were immediately immersed in an 
ice bath, in which they remained until de- 
livery to the laboratory. Because the labora- 
tory was located several miles from the pa- 
tients, the average elapsed time between ob- 
taining the specimens and performing the 
analyses was about 3 hours and was occa- 
sionally as long as 5 hours. The portions 
used for determination of CO, content were 
transferred under light mineral oil into 
Pyrex tubes, capped with Parafilm and cen- 
trifuged. 

Plasma pH was determined at room tem- 
perature with the use of the Beckman pH 
meter, Model G with the hypodermic elec- 
trode, and was corrected to 38° C. by the 
factors of Rosenthal.® 

Total CO, content was determined on 
0.2 ml. of plasma by the manometric meth- 
od of Van Slyke and Neill.® 

In 24 instances CO, and O, tension were 
determined by the bubble equilibrium pro- 
cedure of Riley.’ Oxygen content and ca- 
pacity were determined by the syringe gas 
analyzer method of Roughton and Scho- 
lander® using 40 c.mm. of blood, measured 
directly from the initial syringe. After the 
©. content was determined the blood was 
saturated with O, by drawing room air 


into the syringe and rotating it horizontally 


for 10 minutes. This procedure was re- 
peated with fresh aliquots of air for an- 
other 10 minutes and a third time for 5 
minutes. The ratio of blood to air was ap- 
proximately 1:7. 

The hematocrit technique was that of 
Strumia,® except that heparin rather than 
oxalate was used as an _ anticoagulant. 
Strumia found that the addition of heparin 
to the blood sample resulted in a somewhat 
higher value for the hematocrit than did 
the addition of double oxalate. 

Plasma protein values were obtained by 
the gradient tube specific gravity procedure 
of Lowry and Hunter."® 

All oxygen determinations and the ma- 
jority of all of the other analyses were done 
in duplicate. Very infrequently analyses for 
pH and CO, were single determinations. 


August 1960 


Hematocrit values represent the average of 
4 measurements. 

Statistics. All statistical analyses were 
done by Mr. Edward Graham of the De- 
partment of Statistics, Temple University. 

Clinical history. The selection of the in- 
fants for the study was determined on the 
basis of lack of serious prenatal disturb- 
ances, of no complications during delivery, 
and of a birth weight of 2.2 kilograms o1 
more. Subsequently those infants who had 
any significant disturbance during their 
postnatal hospital course were eliminated 
from the study. 

Sixty-seven of the mothers were well and 
7 had some complication of pregnancy. Five 
of the latter 7 mothers had excessive weight 
gain without evidence of toxemia. Two 
Wassermann-fast mothers received a total 
of 10,000,000 units of procaine penicillin in 
the second trimester of pregnancy. 

The duration of labor varied from 4 to 
154% hours. Complete details of the anal- 
gesia and anesthesia used for delivery of 
each mother are presented in Table I and 
arranged in the same sequence to corre- 
spond with the chemical data in Table II 
and Table V. Forty-three mothers received 
no analgesia and 7 had no anesthesia. For 
those mothers who received one or more of 
the following drugs for analgesia, the dose 
was as follows: Demerol, 100 mg., scopol- 
amine 0.4 mg., sodium Amytal 500 mg., o1 
atropine 0.4 mg. 

All infants were in vertex presentation 
and breathed spontaneously. There were 
only 2 instances in which complications 
were noted at delivery. Infant 27 Gr. had a 
persistent posterior presentation, manual ro- 
tation was not possible, and rotation by 
forceps was accomplished. Infant 33 Si. had 
a nuchal cord. 

At birth all 74 infants of the 2 study 
groups were considered to be at full term 
as judged by birth weights which rang¢ 
from 2.3 to 3.9 kilograms, with an averagt 
weight of 3.1 kilograms. 

All infants received prelacteal feedings 
Those infants who were fed formulas wer¢ 
given 3 prelacteal feedings followed by a 
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10 calorie per ounce formula of evaporated 
nilk and Dextri-Maltose. Only 3 of the 51 
nfants listed in Table II received a for- 
mula; the other 47 were breast fed. 


RESULTS 


The chemical values of the maternal and 
cord bloods at birth, and of the temporal 
artery blood at various times after birth for 
each infant are enumerated in Table II. 
lable III is a summary of the averages and 
range of chemical values for plasma pH, 
CO, content, bicarbonate ion (HCO,°-), 
CO, tension, buffer base, hemocrit and oxy- 
gen saturation of the infants. The data for 
maternal venous blood are compared to 
similar data obtained from venous blood of 
healthy adult males; data for umbilical vein, 
umbilical artery, and temporal artery blood 
of the infants are compared to similar data 
obtained from femoral artery blood of healthy 
adult males.t The standard errors of the 
means and the significance have been com- 
puted. Statistical analyses of the chemical 
values for samples of blood from the umbili- 
cal artery and vein, respectively, are available 
for only 17 infants from whom we were suc- 
cessful in obtaining blood from the artery 
and the vein simultaneously. Capillary blood 
values at 4 hours of age are not included in 
the statistical analyses in Table III. Protein 
data are presented in Table V. 

Plasma pH, (HCO,-), pCO... Fig. 1 is a 
composite representation of the average val- 
ues for plasma pH, bicarbonate, pCO,, and 
oxygen saturation for the purpose of show- 
ing the interrelationship of these values at 
birth and throughout the first 4 days of life. 

An analysis of peripheral venous blood 
obtained from mothers at the time of de- 
livery reveals average values for plasma bi- 
carbonate, pCO,, and pH of 18.6 mEq. per 
liter, 31.6 mm. Hg, and 7.39, respectively. 
The values for bicarbonate and pCO, of the 
mother are significantly lower than similar 
data obtained from normal adult males.* 
Unfortunately, neither.these data nor other 
studies’* of arterial blood indicate the type 
of acid-base abnormality, viz., whether the 
rimary change is in the plasma bicarbonate 
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or in the pCO,. The problem has been pre- 
viously discussed by many investigators and 
recently completely reviewed by Osterlund.** 

Interpretation of the chemical values of 
the bloods from the 2 umbilical vessels is 
subject to definite limitations. (1) The um- 
bilical vein carries blood from the placenta 
to the fetus where it is partially mixed with 
fetal blood. Thus the sample obtained from 
the umbilical vein represents blood from 
the placenta and not true arterial blood of 
the fetus. Blood obtained from the umbilical 
artery is from the aorta and is an admixture 
of umbilical vein blood and of blood from 
the 2 caval veins and the portal vein. James 
and co-workers in a review of the work of 
Dawes and associates’® very nicely demon- 
strated that umbilical artery blood is rep- 
resentative of arterial blood supplying fetal 
tissues. Arey’® further noted that there is no 
difference in the quality of blood distributed 
to various parts of the body. (2) The fact 
that the cord is clamped near the placenta 


Temporal Artery Blood 
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Fig. 1. Mean values for plasma pH, pCO:, and 
(HCO,;-) of mothers (M), cord vein (CV), and 
cord artery (CA) blood are shown at the time of 
delivery. Mean values of plasma pH, pCO, 
(HCO;-), and oxygen saturation obtained from 
analyses of temporal artery blood are indicated 
from 1 to 96 hours of age after delivery. 
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Table II. Chemical values of blood obtained from the mothers and from the cord 
at birth and from the temporal artery at various times after birth for each infant 











| Type Co: | Bound CO;| pCO; | Hemat- 
of Time content | (HCO; ) (mm. O: Con. | O: Cap. | O: Sat. ocrit 
Name hlood*\( hours) pH (mEq L.)} ¢ mEq. ‘3 Hg) | (vol. Go) \( vol. % di (%) |(mm./ml 

1 Bri. 

Cord UV Birth 7.37 24.1 22.8 40.4 18.3 22.9 79.9 66.8 

Cord UA Birth 7.31 27.7 26.1 52.5 9.0 21.6 41.7 54.0 

Infant TA l 7.27 20.5 19.2 42.9 25.1 26.5 94.8 64.1 

Infant TA + 7.29 

Infant TA 24 7.37 17.4 16.5 29.2 22.4 89.2 52.7 

Infant TA 48 7.34 22.3 21.1 39.9 22.7 24. 92.3 56.9 

Infant TA 72 7.39 22.7 21.6 36.2 53.8 

Infant TA 96 7.42 19.6 18.7 29.2 21.5 22.3 96.4 53.4 
2 Cu. 

Cord UV Birth 7.26 22.8 21.3 48.1 

Cord UA Birth 7.23 23.5 21.8 53.0 

Infant TA 1 7.33 17.8 16.8 32.7 

Infant TA 4 7.37 20.2 19.2 33.9 

Infant TA 24 7.38 20.2 19.2 33.2 

Infant TA 48 7.37 22.0 20.9 36.9 

Infant TA 72 7.35 21.4 20.2 37.5 

Infant TA 96 7.33 21.4 20.2 39.2 51.8 
3. Do. 

Cord UV Birth 7.29 23.5 22.0 47.0 15.1 21.5 70.2 49.5 

Cord UA Birth 7.19 26.4 24.4 65.2 3.2 22.1 14.4 51.2 

Infant TA 24 7.36 23.0 21.8 39.2 21.1 22.9 92.1 50.4 

Infant TA 18 7.31 22.1 20.8 42.2 21.1 21.8 96.8 48.5 

Infant TA 72 7.36 22.8 21.6 39.0 

Infant TA 96 7.3 24.2 23.0 39.2 
f Gre. 

Cord UV Birth 7.41 22.3 21.2 34.2 

Cord UA Birth 7.30 25.9 24.4 50.0 52.2 

Infant TA } 7.42 21.8 20.8 32.5 58.5 

Infant rA 24 7.39 21.1 20.0 34.0 22.6 22.6 100.0 53.4 

Infant TA 18 7.43 15.1 14.4 22.4 23.0 25.0 92.0 53.7 

Infant TA 72 7.38 21.5 20.4 35.0 25.6 27.7 99.6 56.5 
,) He 

Cord UV Birth 7.30 22.9 21.5 $4.2 

Cord UA Birth 7.29 24.5 23.0 48.3 

Infant TA 1 7.30 22.5 21.2 43.6 

Infant TA H 7.34 21.4 20.2 38.3 

Infant TA 24 7.44 21.3 20.3 30.8 

Infant TA +8 7.43 18.9 18.0 27.8 59.6 

Infant TA 72 7.39 20.1 19.1 32.2 18.1 19.8 91.4 50.5 

Infant TA 96 7.37 22.2 21.0 37.0 17.3 18.9 91.5 47.1 

Infant TA 120 7.40 24.7 23.5 39.0 18.1 19.2 94.2 46.1 
6 Ma 

Cord UV Birth 7.37 22.4 21.2 37.5 

Cord UA Birth 7.35 23.2 21.9 40.5 

Infant TA | 7.33 20.3 19.1 37.2 

Infant TA } 7.36 

Infant TA 24 7.37 21.7 20.6 36.0 

Infant TA 18 7.39 22.5 21.4 36.0 20.0 20.7 96.8 46.7 

Infant TA 72 7.33 20.8 19.6 38.0 17.6 17.7 99.4 40.2 

Infant TA 96 7.42 21.9 20.9 32.9 
7 Sh. 

Cord UV Birth 7.32 23.9 22.5 44.4 


*Umbilical vein is designated as UV; umbilical artery blood as UA; temporal artery blood as TA; and capillary blood F 
CAP, 
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Type | co Bound CO:| pCO: | 
of Time content | (mEq./L.) | (mm. O: Con. | O: Cap. | O: Sat. ocrit 
Name blood*|(hours)| pH |\(mEq./L.)| (HCOs) | He) (vol. Yo)\ (vol. Yo)| (%o) |\(mm./ml.) 
Cont’d 
Cord UA Birth 7.26 26.4 24.7 56.0 
Infant TA 1 7.25 23.5 21.9 51.1 
Infant TA + 7.31 20.6 19.4 39.3 
Infant TA 24 7.35 
Infant TA 48 7.40 26.0 24.7 40.3 
Infant TA 72 7.36 22.3 21.1 38.2 18.7 20.1 94.0 43.6 
Infant TA 96 7.39 21.5 20.4 34.4 17.0 18.0 94.4 41.8 
3 St. 
Cord UV Birth 7.33 23.7 22.4 43.2 
Cord UA Birth 7.31 23.3 21.9 44.7 
Infant TA 1 7.35 19.0 18.0 33.3 
Infant TA 24 7.41 21.5 20.5 33.0 
Infant TA 48 7.38 16.9 16.0 27.7 
Infant TA 72 7.41 18.7 17.8 28.8 
9 Su. 
Cord UV Birth 7.27 23.0 21.5 47.7 
Cord UA Birth 7.24 26.7 24.9 58.8 
Infant TA 1 7.24 18.6 17.3 41.2 
Infant TA 24 7.36 18.4 17.4 31.7 20.3 21.2 95.9 
Infant TA 48 7.36 20.5 19.4 35.1 
Infant TA 72 7.41 21.3 20.3 32.8 
Infant TA 96 7.41 23.8 22.7 36.3 20.7 21.4 96.7 49.7 
10 Ta. 
Cord UV Birth 7.35 22.1 20.9 38.6 
Cord UA Birth 7.32 22.4 21.1 42.0 
Infant TA + 7.31 22.4 21.1 42.8 
Infant TA 24 7.36 21.5 20.4 36.9 
Infant TA 48 7.40 22.0 20.9 34.2 
Infant TA 72 7.40 22.3 21.1 34.9 
Infant TA 96 7.40 21.7 20.7 33.7 18.7 19.3 96.8 49.9 
Il Va. 
Cord UV Birth 
Cord UA Birth 7.24 21.5 20.0 47.8 
Infant TA 1 7.28 19.8 18.6 40.0 19.9 20.8 95.7 47.4 
Infant TA + 7.29 20.2 18.9 40.3 
Infant TA 24 7.44 205 20.5 31.0 18.3 19.6 93.3 45.5 
Infant TA 48 7.37 
Infant TA 72 7.33 21.2 20.0 38.9 18.7 20.3 92.1 47.2 
Infant TA 96 7.36 22.7 21.5 38.7 
12 Ak. 
Cord UA Birth 7.22 25.3 23.5 59.0 4.5 18.4 24.4 44.7 
Infant TA 1 7.27 23.9 22.4 49.0 20.4 1.2 96.2 51.3 
Infant TA 4 7.26 22.3 20.8 47.5 54.5 
Infant TA 2 7.38 21.4 20.3 35.2 
Infant TA 48 7.43 22.0 21.0 32.0 19.6 20.8 94.2 47.4 
Infant TA 72 7.39 22.2 21.1 35.5 
Infant TA 96 7.44 24.9 23.8 35.5 
13 Be. 
Cord UA Birth 7.31 24.4 23.0 46.0 46.6 
Infant TA | 7.33 20.2 19.0 37.1 21.6 22.0 98.2 53.7 
Infant TA + 7.37 23.5 22.3 39.2 50.4 
Infant TA 24 7.42 22.7 21.6 33.9 47.5 
Infant TA 48 7.35 21.6 20.4 38.0 17.9 19.4 92.5 48.0 
Infant TA 72 7.38 21.0 19.9 34.3 17.7 17.9 99.0 39.3 
Infant TA 96 7.42 22.7 21.6 33.9 
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Type CO: Bound CO; | pCO: | Hemat- 
of Time | content | (mEq./L.) | (mm. | O: Con. | O: Cap. |O Sat. | ocrit 
Name |blood*\(hours)| pH |(mEq./L.)| (HCO,s) Hg) | (vol. %)\(vol. %)| (%) \(mm./ml.) 
14 Br. 
Cord UA Birth 7.29 25.3 23.7 50.3 
Infant TA 24 7.40 23.7 22.6 36.8 
Infant TA 18 7.40 24.6 23.4 38.2 18.2 19.5 93.4 43.5 
Infant TA 72 7.43 23.4 22.3 34.4 18.8 19.6 95.9 45.6 
Infant TA 96 7.40 25.2 24.0 40.0 19.0 19.2 98.9 44.2 
Infant TA 120 7.38 25.0 23.7 40.5 16.7 17.8 93.8 38.8 
Infant TA 144 7.37 22.5 21.3 38.0 
15 Ed. 
Cord UA Birth 7.42 22.0 21.0 32.9 
Infant TA 1 7.38 22.0 20.9 35.9 23.3 23.9 97.4 53.2 
Infant TA 24 7.40 23.6 22.5 36.8 22.0 23.5 93.6 50.5 
Infant TA 18 7.40 21.7 20.6 33.9 55.4 
Infant TA 72 7.41 21.4 20.4 32.9 
16 Ka. 
Cord UA Birth 7.31 19.2 18.1 36.7 
Infant TA 24 7.34 19.5 18.4 34.9 
Infant TA 48 7.39 22.2 21.1 35.0 
Infant TA 72 7.45 23.8 22.8 33.0 
Infant TA 96 7.36 22.8 21.6 39.2 20.6 22.0 93.7 50.1 
Infant TA 120 7.41 20.6 19.6 31.5 20.3 21.9 92.7 50.9 
17 Ki. 
Cord UA Birth 7.44 20.0 19.1 28.7 
Infant TA 1 7.33 21.2 20.0 39.0 
Infant TA t 7.37 0.4 19.3 34.2 
Infant TA 24 7.40 19.2 18.3 30.0 
Infant TA 48 7.42 23.1 22.0 34.3 19.6 20.6 95.2 47.9 
Infant TA 96 7.36 23.5 22.2 40.1 17.8 18.9 94.2 
Infant TA 120 7.38 23.8 22.7 37.0 
18 Li 
Cord UA Birth* 7.31 19.5 18.4 37.1 12.6 22.6 55.7 
Infant rA t 7.37 19.6 18.6 32.9 
Infant rA 24 7.40 19.5 18.6 30.5 
Infant rA 96 7.38 23.5 22.3 38.2 
19 McG. 
Cord UA Birth 7.11 24.2 22.0 70.0 3.4 18.5 18.3 44.2 
Infant TA t 7.36 23.0 21.8 39.2 
Infant TA 24 19.1 21.3 89.8 
20 Men. 
Cord UA Birth 7.35 20.0 18.9 35.0 
Infant TA | 7.31 17.3 16.3 33.0 
Infant TA 24 7.40 19.2 18.3 30.1 
Infant TA +8 7.39 17.7 16.8 28.2 
Infant TA 72 7.40 19.9 18.9 31.0 
Infant TA 96 7.39 19.2 18.2 30.9 
21 Mi 
Cord UA Birth 7.19 27.4 25.3 67.7 
Infant TA 24 7.35 22.7 21.5 39.5 
Infant TA +8 741 22.7 21.6 34.5 
Infant TA 72 7.34 19.3 18.2 34.5 
Infant TA 96 7.46 21.5 20.6 29.8 
22 Wh. 
Cord UA Birth 7.20 23.8 22.0 58.0 


Infant TA | 7.31 16.5 15.5 31.5 
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Table 11—Cont’d 
Type CO: pco: Hemat- 
of Time content (mm. O: Cap. | O: Sat. ocrit 
blood*\(hours)| pH |(mEq./L.) Hg) (vol. %)\ (vol. Y)| (%) \(mm./ml.) 
22—Cont’d 
TA + 7.35 19.9 34.5 27.3 28.3 96.5 70.0 
TA 24 7.39 20.6 33.0 25.1 25.3 99.3 60.0 
TA 72 7.38 23.5 38.5 
TA 96 7.39 22.2 35.9 
23 Whi. 
UA Birth 7.31 21.0 40.0 
TA 1 7.28 18.5 37.8 24.9 96.8 60.7 
TA + 7.28 19.2 39.0 26.9 95.9 63.5 
TA 24 7.34 19.6 35.0 23.8 97.1 54.7 
TA 48 7.34 19.1 34.9 23.4 97.0 53.1 
TA 72 7.35 21.6 37.9 
TA 96 7.38 22.1 36.4 
TA 120 7.38 19.3 32.3 
24 
UA Birth 7.30 26.3 50.8 18.1 43.6 48.7 
TA 24 7.38 22.8 $7.1 22.6 95.1 47.1 
TA 48 7.40 21.7 34.0 23.8 96.6 59.1 
TA 72 7.40 18.7 29.3 
25 
UA Birth 7.21 20.2 48.0 
TA 1 7.21 17.9 42.3 24.8 90.3 54.3 
TA + 24.9 90.4 55.7 
TA 24 7.35 23.6 41.5 22.1 96.8 $1.7 
TA 48 7.38 23.9 39.0 22.1 89.6 48.7 
TA 72 7.42 25.6 38.2 21.3 88.7 48.4 
26 
TA 1 7.35 19.7 34.3 
TA 24 7.38 22.2 36.4 22.6 88.5 54.2 
TA 48 7.34 18.5 33.2 
TA 72 7.37 20.3 34.1 23.7 94! 54. 
TA 120 21.9 97.3 49. 
27 
TA 1 7.28 20.1 41.0 26.0 93.8 59.8 
TA 24 7.43 19.2 28.3 25.2 91.2 St.2 
TA 48 7.42 23.1 34.5 25.0 91.6 56.3 
TA 96 22.6 89.3 
TA 120 7.38 22.2 37.0 
TA 144 7.40 23.4 37.0 22.6 89.3 51.8 
TA 168 7.38 25.1 42.0 21.4 71.5 51.1 
28 
TA 4 7.32 20.1 37.5 62.5 
TA 24 7.38 16.0 26.4 
TA 48 7.35 23.5 41.0 
TA 72 7.43 22.0 32.3 23.3 95.7 51.3 
29 
TA 4 7.33 21.5 39.5 25.5 94.5 65.2 
TA 24 7.34 19.3 34.7 60.3 
TA 48 7.38 18.0 30.0 24.3 95.8 58.5 
TA 72 7.39 19.7 31.1 24.0 95.4 57.4 
TA 96 7.32 23.0 42.9 23.4 96.5 58.2 
0 
TA 4 7.35 22.8 39.5 23.5 96.6 
TA 9 7.36 23.5 41.5 23.4 93.5 53.0 
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Type co Bound CO:| pCO: 
of Time content (mEq./L.) (mm O: Con. | O: Cap. | O: Sat ocrit 
Name blood*\(hours)| pH mEq./L.)\| (HCO; ) Hg) (vol. Ye) \ (vol. Ye)| (%) \(mm./ml 
30 Cont'd 
Infant rA 24 7.43 22.9 21.9 33.4 20.6 22.7 90.7 58.5 
Infant TA 18 7.41 22.3 21.2 34.2 51.7 
js] Ga 
Infant TA } 7.31 21.2 19.9 40.4 19.3 21.4 89.9 56.0 
Infant rA 24 7.36 21.3 20.2 37.0 20.3 21.3 95.3 52.3 
Infant rA +8 7.44 23.6 re Be 33.9 52.5 
Infant TA 72 7.40 21.5 20.8 54.1 20.8 21.7 95.8 52.8 
Infant rA 96 7.39 24.7 23.5 39.1 20.0 21.3 93.8 51.4 
32 Gra. 
Infant rA i 7.33 16.4 15.5 30.1 24.4 26.6 91.7 62.3 
Infant TA 24 7.35 17.1 16.2 30.1 24.4 25.7 87.2 53.4 
Infant rA 18 7.36 21.4 20.3 36.9 57.4 
a3 St 
Infant TA H 7.33 20.0 18.9 36.5 24.3 25.6 94.9 59.4 
Infant rA 72 7.38 20.2 19.2 33.0 23.1 23.8 97.1 53.0 
Infant TA 96 7.37 23.6 22.4 39.4 21.9 23.4 93.5 58.0 
Infant TA 120 7.39 22.9 20.0 36.0 19.5 20.0 97.5 49.4 
4 Wy 
Infant rA } 7.27 17.2 16.1 35.9 24.5 26.8 91.4 62.9 
Infant rA 24 7.38 18.2 17.3 29.9 25.8 26.8 96.4 60.4 
Infant rA 48 7.39 16.9 16.1 27.3 26.5 28.1 94.4 60.2 
Infant rA 120 7.37 17.0 16.1 28.8 23.8 25.4 93.7 55.3 
35 Fo 
Infant rA 9 7.32 15.1 14.3 28.5 28.5 28.5 100.0 70.9 
Infant rA 24 7.40 13.6 12.9 21.5 24.9 25.1 99.2 58.5 
Infant TA 96 7.36 20.6 19.5 5.0 2.9 24.8 92.3 56.4 
36 Me 
Infant rA 8 7.36 21.5 20.2 37.5 26.1 28.0 93.0 64.9 
Infant TA 24 7.38 21.2 20.1 34.7 59.3 
Infant TA +8 7.38 19.4 18.4 31.7 52.6 
Infant TA 72 7.40 23.9 22.7 37.1 23.8 24.8 96.3 58.4 
Infant rA 96 7.36 21.8 20.6 37.2 23.4 24.8 94.3 55.1 
7 Wi 
Infant rA 18 7.42 19.1 18.2 28.7 52.6 
Infant TA 72 32 20.1 18.9 37.5 22.3 22.6 98.5 
Infant rA 96 51.9 
8 Wo 
Mother V Birth 7.45 17.3 16.5 25.0 39.0 
Cord UV Birth 7.34 22.1 21.0 40.0 57.6 
Cord UA Birth 7.28 23.2 21.7 47.0 
39 Ro 
Mother V Birth 7.34 21.2 20.1 38.0 
Cord UV Birth 7.28 24.8 23.2 50.0 
Cord UA Birth 7.12 29.3 27.0 84.5 
Infant CAP + 7.35 21.0 19.9 36.5 
40 Wo. 
Mother V Birth 7.49 16.3 15.7 21.0 34.5 
Cord UV Birth 7.36 19.7 18.6 34.0 47.2 
Cord UA Birth 7.31 22.6 21.3 $3.0 47.4 
Infant CAP } 7.33 °0.6 19.3 37.8 
41 Pl 
Mother V Birth 7.36 20.2 19.1 35.0 45.7 
Cord UV Birth 7.33 24.3 22.9 44.5 46.8 
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| Type | | CO: |BoundCO:| pCO Hemat- 
of Time | | content | (mEq./L.) | (mm. | O: Con. | O: Cap. | O: Sat. | ocrit 
Name |blood*\(hours)| pH | (mEq. L.)| (HCOs) | Hg) |(vol. %)\ (vol. %)| (%) \(mm./ml.) 
1—Cont’d a 
Cord UA Birth 7.26 23.1 21.6 49.5 42.1 
Infant CAP t 7.33 19.7 18.5 35.9 
2 Qu. 
Mother \ Birth 7.45 19.8 18.9 28.0 30.1 
Cord UV Birth 7.29 22.6 21.2 44.9 39.5 
Cord UA Birth 7.19 25.7 23.9 63.5 39.0 
Infant CAP 4 7.37 21.2 20.1 36.0 40.4 
3 Rob. 
Mother V Birth 7.32 18.3 17.2 34.0 67.5 
Cord UV Birth 7.33 17.7 16.7 32.4 
Infant CAP t 7.35 21.0 20.9 36.5 
#4 Sp. 
Mother \ Birth 7.42 20.4 19.4 31.0 
Cord UV Birth 7.25 25.4 23.8 55.0 
Cord UA Birth 7.26 
Infant CAP 4 7.32 15.5 14.6 29.0 
45 Ca. 
Mother V Birth 7.37 
Cord UV Birth 7.16 20.2 18.6 54.0 
Cord UA Birth 7.11 
46 Di. 
Mother V Birth 7.37 21.7 20.6 36.0 
Cord UV Birth 7.34 23.6 22.2 42.0 
Cord UA Birth 7.25 26.2 24.4 57.0 
47 He. 
Mother \ Birth 7.42 20.4 19.4 31.0 
Cord UV Birth 7.31 23.4 22.0 44.5 
Cord UA Birth 7.28 25.9 24.2 53.0 
#8 Je. 
Mother \ Birth 7.30 198 18.6 39.0 10.0 
Cord UV Birth 7.25 23.6 22.0 51.0 51.5 
Cord UA Birth 49.8 
49 Col. 
Mother V Birth 7.37 19.3 18.3 32.5 
Cord UV Birth 7.35 20.2 19.1 35.0 52.4 
50 Pai. 
Mother V Birth 7.39 22.3 21.2 36.0 
Cord UV Birth 7.37 24.7 23.4 41.0 
1 Wil 
Infant CAP } 7.32 18.5 17.4 34.8 68.9 


only after the head is delivered limits any in- 
terpretation of chemical values to the con- 
litions prevailing at the exact time of 
clamping the cord. (3) The accurate rapid 
dentification of the umbilical vein and 
irteries in the cord can only be performed 
»y obtaining blood simultaneously from 


‘ach of them. This is particularly true for 


infants suffering from asphyxia with sub- 
sequent alteration in the color of the blood 
and size of the vessels. Therefore, in this 
study, statistical analyses of chemical values 
were performed only on the 17 infants from 
whom we were successful in obtaining both 
types of blood. Mean chemical values of 
blood obtained from the umbilical vein indi- 
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Table III. Summary of blood values at birth and various times after birth and 
comparison to normal adult values (controls) 
| Average | Stand- 
values of ard 
Number | Blood Val 13 adults | error 
Chemical de- of . inn 2 inom = (con- of the | Signifi- 
termination patients Source | Type (hours) Range Average| trols)* means | cance 
pH 12 Mothers Vi Delivery 7.30-7.49 7.39 7.36(V) 0.016 NS. 
17 Cord UV _ Delivery 7.26-7.41 7.33 7.41(A) 0.010 0.001 
17 Cord UA Delivery 7.12-7.35 7.26 0.014 0.001 
18 Infant TA 1 7.21-7.38 7.30 0.011 0.001 
22 Infant TA + 7.26-7.42 7.33 0.009 0.001 
34 Infant TA 24 7.34-7.44 7.38 0.005 0.001 
32 Infant TA 48 7.31-7.44 7.39 0.006 0.001 
29 Infant TA 72 7.32-7.45 7.38 0.006 0.001 
24 Infant TA 96 7.32-7.46 7.39 0.007 0.01 
CO, content 11 Mothers V Delivery 16.3-22.3 19.6 26.7(V) 0.534 0.001 
(mEq./L.) 17 Cord UV _ Delivery 17.7-25.4 23.0 24.4(A) 0.283 0.001 
17 Cord UA Delivery 19.2-29.3 25.1 0.485 N.S. 
18 Infants TA 1 16.5-23.9 20.0 0.491 0.001 
20 Infants TA + 16.4-23.5 20.7 0.404 0.001 
33 Infants TA 24 16.0-23.7 20.5 0.407 9.001 
31 Infants TA 48 15.1-26.0 21.1 0.402 0.001 
29 Infants TA 72 18.7-25.7 21.5 0.309 0.001 
24 Infants TA 96 19.2-25.2 22.5 0.313 0.001 
HCO; ) 11 Mothers V Delivery 15.6-21.2 18.6 25.3(V) 0.498 0.001 
(mEq./L.) 17 Cord UV Delivery 18.6-23.2 21.6 23.3 (A) 0.259 0.001 
17 Cord UA Delivery 21.1-27.0 23.4 0.434 NSS. 
18 Infants TA l 15.5-22.4 18.8 0.463 0.001 
20 Infants TA + 15.5-22.3 19.5 0.387 0.001 
33 Infants TA 24 12.9-77.6 19.5 0.389 0.001 
31 Infants TA 48 14.4-24.7 20.0 0.434 0.001 
29 Infants TA 72 17.8-24.4 20.4 0.295 0.001 
24 Infants TA 96 18.2-24.0 21.4 0.301 0.001 
pco, 11 Mothers Vv Delivery 21.0-39.0 31.6 45.5(V) 1.597 0.01 
(mm.Hg) 17 Cord UV Delivery 34.0-55.0 42.7 37.4(A) 1.131 0.001 
17 Cord UA Delivery 28.7-84.5 53.4 2.596 0.001 
18 Infants TA 1 32.7-57.1 39.1 1.288 N.S. 
20 Infants TA + 30.1-47.5 $7.7 : 0.890 NS. 
33 Infants TA 24 21.5-41.5 33.4 0.709 0.001 
31 Infants TA 48 22.4-42.2 34.1 0.816 0.001 
29 Infants TA 72 28.8-39.0 34.8 0.539 0.001 
24 Infants TA 96 29.2-42.9 36.4 0.708 NS. 
Buffer base 12 Mothers V Delivery 40.0-44.0 42.2 46.6(V) 0.3217 0.001 
(mEq./L.) 17 Cord UV Delivery 42.0-49.0 44.2 46.9(A) 0.4308 0.001 
17 Cord UA Delivery 42.0-48.0 43.8 0.3951 0.001 
19 Infants TA 1 38.0-44.0 42.3 0.4261 0.001 
20 Infants TA 4 41.0-48.0 44.3 0.3776 0.001 
33 Infants TA 24 41.5-48.5 44.7 0.3167 0.001 
31 Infants TA 48 42.0-48.0 45.0 0.3419 0.001 
30 Infants TA 72 42.0-49.0 44.8 0.3379 0.001 
23 Infants TA 96 43.0-48.5 46.0 0.5302 NS. 
O: Sat. (%) 8 Infants TA 1 90.3-98.2 95.0 0.881 
9 Infants TA + 89.9-96.6 94.0 0.894 
18 Infants TA 24 87.2-100.0 94.0 0.924 
14 Infants TA 48 89.6-97.0 94.0 0.629 
15 Infants TA 72 88.7-99.6 96.0 0.801 
14 Infants TA 96 89.3-98.9 95.0 0.664 





*Chemical determinations of blood from femoral artery and antecubital vein of adults as previously published.‘ 
tPeripheral vein. 
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2 | Average | Stand- 
| values of ard 

Number Blood 13 adults | error 

Chemical de- of a Time Values (con- of the Signifi- 

f termination | patients Source |Type| (hours) Range | Average | trols)* means cance 
€ Hematocrit 10 Cord UV _ Delivery 39.5-66.8 50.3 2.393 
a (mm./ml.) 11 Cord UA Delivery 39.0-54.0 48.5 1.473 
8 Infants TA 1 47.4-64.1 55.6 1.949 
| 12 Infants TA 4 50.4-70.0 60.1 1.554 
| 19 Infants TA 24 45.5-60.3 54.1 1.073 
20 Infants TA 48 43.5-60.2 52.5 1.051 
17 Infants TA 72 39.3-58.4 49.7 1.483 
15 Infants TA 96 41.8-58.2 50.7 1.358 








cate a mild uncompensated metabolic acido- 
sis. This is apparent by examination of the 
average values for plasma pH (7.33), bi- 
carbonate content (21.6 mEq. per liter), 
and plasma pCO, (42.7 mm. Hg). Mean 
values of umbilical artery blood reveal a 
plasma pH of 7.26 associated with a nor- 
mal bicarbonate content (23.4 mEgq. per 
liter); these values in conjunction with an 
increased pCO, (53.4 mm. Hg) are indica- 
tive of respiratory acidosis. These data may 
be compared to the results of previous in- 
vestigations (17 to 26) shown in Table IV. 

One hour after birth the mean values of 
temporal artery blood for pH, bicarbonate, 
and pCO, are, respectively, 7.30, 18.8 mEq. 
per liter, and 39.1 mm. Hg. Thus, the ma- 
jority of infants have an uncompensated 
metabolic acidosis, and about 10 per cent 
of them also have a respiratory acidosis as 
evidenced by the data in Table II. 

The plasma pH at 4 hours of age, al- 
though significantly below the average level 
for adults, has increased to a mean value of 
7.33. This increase, although small, appears 
to be highly significant as evidenced by an 
increase in the pH value for each infant 
from 1 to 4 hours of age. The change in pH 
is dependent upon a slight increase in the 
concentration of bicarbonate and upon a 
decrease in pCO,. The chemical pattern 
continues to be that of an uncompensated 
metabolic acidosis. 

By 24 hours of age, the increase in the 
mean value for pH to 7.38 has apparently 
been accomplished by a decrease in the 


mean plasma pCO, value to 33.4 mm. Hg 
(Table III). The mean value for bicarbon- 
ate remains relatively constant, although in- 
dividual values exhibit the greatest vari- 
ability of any period of the study. Sixty- 
two per cent of the infants had either a pH 
of 7.40 + 0.02 or an elevated pH 7.45 + 0.02 
by 24 hours of age with a mean value for 
pCO, of 32.7 mm. Hg. Thirty-eight per cent 
of the infants had a pH less than 7.38 and 
a mean value for pCO, of 35.8 mm. Hg. 
Thus a normal or elevated plasma pH is re- 
lated to a marked decrease in plasma pCO). 
The chemical pattern in the majority of in- 
fants at 24 hours of age is that of a par- 
tially compensated metabolic acidosis, al- 
though 4 infants in this age period had a 
respiratory alkalosis as indicated by a pH 
of 7.45 + 0.02, and a low pCO,. The in- 
crease in pH to 7.45 + 0.02 in 4 infants is 
unexplained but may be due to (1) over- 
compensation of the metabolic acidosis or 
(2) the result of an attempt to increase ven- 
tilation because of inadequacy of the lung 
in respect to uptake of oxygen. 

The mean values for pH, CO,, and pCO, 
of temporal artery blood in the first 24 hours 
differ only slightly from similar studies of 
capillary blood reported by Graham and 
Wilson*’ and are identical with the data of 
Weisbrot and colleagues’? which were ob- 
tained from chemical analysis of blood from 
the left atrium. 

From 48 to 72 hours of age the mean 
values for plasma pH, pCO,, and bicar- 
bonate remain fairly constant with only 
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Table IV. Chemical values of umbilical vein and artery blood reported by various 


investigators 





Umbilical vein | Umbilical artery 





Cco.* pCO: | CO* | pCO: 
Authors | pH (mEq./L.)|\(mm.Hg)| pH — \(mEq./L.)| (mm. Hg) 
Ylppé"? 7.02 (mixed blood obtained from umbilical vein and arteries ) 
Bell et al.18 7.15 16.9 7.02 17.9 
Siedentopf and Eissner’® (samples from 
pulsating cord) 7.37 
Eastman?? 7.30 19.5 38.8 7.24 > 
Noguchi?! 7.35 17.9 33.8 7.32 19.4 39.5 
Overman, Etteldorf, Bass, and Horn?? 7.39 22.8 
Kaisert2* tae 7.26 
Beer, Bartels, and Raczowski** 7.32 18.3 44.9 7.24 21.4 60.4 
Weisbrot et al.'? 7.23 25.0 58.4 
MacKinney, Goldberg, Ehrlich, and 
Freymann?° 7.28 19.1 48.5 0.6 
Vedra? 7.46 .6 23.3 
Reardon, Baumann, and Haddad 
7.33 23.0 42.7 7.26 25.1 53.4 


present study) 





*CO: is expressed as COs content or combining power depending upon technique used by the authors. Figures con- 
verted from volumes per cent to mEq./L. for comparative purposes. 


Cesarean section 


Table V. Relationship of whole blood buffer base* to average values for plasma 


bicarbonate, protein, and hematocrit 





Blood Buffer base (HCO; ) } Protein | Hematocrit 

cst Time in (mEq./L.) (mEq./L.) | (Gm. %) (ml. %) 
Source Type hours average average average average 
Cord UV Delivery 14.2 21.7 5.51 50.3 
Cord UA Delivery 43.8 23.4 5.51 48.5 
Infants TA l 12.3 18.8 5.68 55.6 
Infants TA H 14.3 19.5 5.59 60.1 
Infants TA 24 14.7 19.5 5.59 54.1 
Infants TA 18 $5.0 20.0 5.51 52.5 
Infants TA 72 14.8 20.4 5.59 49.7 
Infants TA 96 46.0 91.4 5.43 50.7 


*Calculated from the Singer-Hastings nomogram.* 


Values for buffer base are uncorrected for oxygen saturation. 


slight daily variations. By 96 hours of age remainder by 72 to 96 hours of age. Al- 


the major changes are in the plasma bicar- though inspection of the range of values for 
bonate and pCO, values, each of which has pH (Table III) reveals that a value as low 
as 7.31 might be expected in some infants 


within 48 to 96 hours of life, this was un- 


increased appreciably, the mean values for 


pCO, being no different from that of the 





adult controls. Analyses of individual values 
reveal that all infants were able to raise 
their pH to 7.40 + 0.02* at some time dur- 
ing the first 4 days of life. Of the 38 per 
cent of infants who had a plasma pH less 
than 7.38 by 24 hours of age, 34 developed 
a pH of 7.40 + 0.02 by 48 hours and the 


*Normal value in adults for arterial blood is 7.40. 


common and unexplained. Likewise an ele- 
vation of pH was uncommon; 7 infants had 
a pH of 7.45 + 0.02 between 48 and 96 
hours of age. 

Thus under the conditions of this study, 
about 60 per cent of breastfed, well, non- 
crying, full-term infants had a chemical 
pattern of a metabolic acidosis partially 
compensated by hyperventilation (decreased 
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pCO.) between the fourth and _ twenty- 
fourth hours of life. About 40 per cent of 
these infants continued to have an uncom- 
pensated metabolic acidosis with correction 
of it usually being attained by the fourth 
day of life. Approximately one third of all 
infants had respiratory alkalosis at some 
time in the first +4 days of life. The data 
confirm previous observations that the ma- 
jority of full-term infants exist in a state of 
acidosis.” 17, 22, 27-34 

Whole blood buffer base, hematocrit, 
and plasma protein. Buffer base (synonym 
“buffer anions’) is bicarbonate ions 
(HCO,-) and nonbicarbonate buffer anions 
(Buf-). Nonbicarbonate buffer anions con- 
sist of anions of hemoglobin, plasma pro- 
teins, organic phosphate of red cells, and 
small quantities of other buffers.*® From the 
direct determination of pH, CO, content, 
hematocrit, and oxygen it is possible to 
calculate whole blood (buffer base) in adults 
from the Singer-Hastings nomogram.* Since 
the hemoglobin of the newborn differs in 
certain respects from that of adults, the 
participation of hemoglobin in changes of 
buffer base may not be of the same magni- 
tude in both age groups. With this possible 
limitation, the data in Table III reveal that 
a slight deficit of buffer base in umbilical 
artery blood at the time of delivery becomes 
more severe at 1 hour of age after which 
there is progressive improvement to 9%6 
hours of life. 

The potential buffering capacity of the 
high hematccrit noted during the first few 
hours of life appears to be the reason that 
the deficit of buffer base is not greater than 
is actually noted in Table III. For example, 
(Table V) if at 1 hour of age the mean 
value for hematocrit of newborn infants was 
similar to the usual value of adults (45 ml. 
per cent), the mean value for buffer base 
would be 40 instead of 42 mEq. per liter. 
On the other hand, the slight increase in 
buffer base at 4 hours as compared to | 
hour of age is not all due to the concomitant 
increase in hematocrit. Part of the increase 
in buffer base in this time period is due to 
an increase in bicarbonate ion (Table V). 
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From 48 to 96 hours the increase in buffer 
base is related to the increasing bicarbonate 
whereas the plasma protein remains rela- 
tively constant and the hematocrit is de- 
creasing. Mean values for hematocrit both 
at 24 and 72 hours of age are significantly 
lower (p < 0.01) than the mean value for 
4 hours of age. 

Oxygen saturation. At 1 and 4 hours of 
age, the values for oxygen saturation (Table 
III) revealed a range from 90.3 to 98.2 
per cent with the average values being be- 
tween 94 and 95 per cent at each time. 
Thereafter the range was greater but the 
same average values persisted throughout 
the first 4 days of life. 

Although the values for O, saturation of 
arterial blood were not very low and were 
associated with high hematocrit values, 
measurements of O, saturation do not neces- 
sarily reflect the amount of O, available to 
the tissues of newborn infants. Factors 
which influence O, dissociation from hemo- 
globin are variations in temperature, the 
type of hemoglobin, and the level of the pH. 

Oxygen tension (pO.). Since measure- 
ments of pO, are a more sensitive index of 
available oxygen than are determinations of 
oxygen saturation, temporal artery blood 
was obtained from an additional 23 well, 
newborn infants ranging in age from 3 to 
135 hours, and analyzed for pO,, pH, pCO,, 
oxygen content and capacity and hemato- 
crit. Oxygen saturation was calculated. The 
data for these infants are listed in Table VI. 
In Fig. 2 values for oxygen tension (pO,) 
and oxygen saturation are plotted against 
the hemoglobin dissociation curves without 
regard to pH. Oxygen tension was relatively 
low in all infants; 20 of the values ranged 
from 75 to 99.9 mm. Hg, with a mean value 
of 84.4 mm. Hg.* The range of values for 
oxygen saturation was 88.1 to 100 per cent 
with a mean value of 94.3 per cent. In 2 
infants values for pO, were 65.1 and 62.4 
mm. Hg; the oxygen saturations were 89.8 
and 93.2 per cent, respectively, and within 
the range of the oxygen saturations of the 


*This value is 10 mm. Hg higher than mean values for 
pO: reported in a recent study by Graham.* 
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Table VI. Chemical values for pO,, O, saturation,* pCO,, pH, and hematocrit of reg 
blood from the temporary artery of full-term infants. cre 
firs 
pCco: pCo: 
plasma whole 
Birth O: (mm. blood | Hemato- 
Gestation Weight pO: satura- Hg) (mm. crit r 
period | Temp. | (kilo- Age (mm. tion* (calcu- Hg) (c.c./100 
Name (weeks) | (°F.) | grams) | (hours) Hg) (%) | pH lated) (direct) c.c.) the 
52 Es. 40 7” ©6228 3 884 929 7.40 64.3 ; = 
53 Mo. 40 96 3.2 6 77.6 88.1 7.33 32.8 37.0 52.9 4 in 
54 Med. 39 963 3.0 8 89.2 95.3 : a 
55 Vau. 40 3.0 8 85.9 96.7 / Th 
56 Mar. 40 3.1 8 82.6 96.1 ‘ 
57 Pa. 40 962 3.1 10 88.3 94.2 7.35 34.9 38.0 55.4 | wi 
56 Mar. 40 3.1 30 76.8 93.3 7.38 37.6 | oon 
58 Mat. 40 98 3.9 36 75.4 94.6 7.39 25.8 57.0 : on 
59 Al. 40 984 2.8 39 94.7 100.0 7.39 29.1 32.0 58.4 Ria 
60 Ge. 41 984 2.9 45 86.3 98.0 7.39 31.1 31.0 53.0 in 
61 Po. 40 986 3.1 44 77.1 96.6 7.38 33.8 32.6 55.6 { to 
62 Ta. 40 2.8 57 78.8 91.5 7.44 28.8 30.5 59.3 ba: 
63 Co. 40 98 3.0 59 77.2 92.9 7.39 
64 Car. 40 3.9 76 76.7 90.1 7.39 33.5 pC 
65 Br. J. 40 100 2.9 85 84.6 96.3 7.36 36.0 34.1 51.7 bu 
66 La. 40 99 3.4 94 99.9 96.5 7.35 39.0 35.6 65.2 of 
67 Law. 40 100 3.4 96 91.0 7.39 30.8 27.3 53.6 . 

68 Gr. 40 98 3.3 99 88.3 90.1 7.36 41.3 38.1 53.8 ) fu 
69 De. 40 982  & 102 82.8 93.2 7.42 34.3 36.8 60.2 ha 
70 Sm. 40 99 2.9 107 92.9 94.7 7.36 38.3 38.5 53.4 

71 Col. +0 988 3.6 117 83.7 95.8 7.33 41.8 43.5 60.1 ; 
72 Ha. 40 99 3.0 120 78.3 7.38 32.5 32.0 47.5 ; = =jor 
73 Br. R. 40 97 3.1 33 62.4 93.2 7.41 28.8 31.8 35.2 | 
74 Si. 37 98 2.5 135 65.1 89.8 7.34 38.8°" 39.0 34.6 be 
"Os saturation calculated from oxygen content and oxygen capacity. i and 


Table VII. Chemical values of temporal artery blood of full-term infants at one 
and 48 hours of age and of premature infants at 48 hours of age 








Full-term | Full-term | 

1 hour Premature 48 hours Significance 
pH 7.30 7.31 7.39 0.001 
CO, mEq./L. 20.0 20.3 21.1 N.S. 
(HCO’;) mEq./L. 18.8 19.4 20.0 N.S. 
pCO: mm. Hg 39.1 38.9 34.1 0.001 





other infants. One was an infant of 37 which would be expected to excite the 
chemoreceptor reflexes of adults. 


In Table VI pCO, values for 17 infants 


weeks’ gestation with a birth weight of 2.5 
kilograms; the other was a full-term infant 





delivered of an allegedly Wassermann-fast 
mother who was treated for syphilis during 
this pregnancy. Both of these infants also 
had a low hematocrit (less than 40). Al- 
though a larger series of infants should be 
studied with other techniques, these data 
indicate that in well full-term infants oxy- 
gen tension is not usually within the range 


are listed in 2 columns: the first contains 
pCO, values calculated from the plasma pH 
and the CO, content, and the second, pCO, 
values obtained by direct measurements. 
The mean value for the calculated pCO, 
was 34.4 as compared to a value of 34.8 
mm. Hg by direct measurement. These data 
offer further confirmation of the fact that 
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regardless of the method used,* pCO, is de- 
creased in the majority of infants in the 
first few days of life. 


DISCUSSION 


Chemical studies of blood obtained from 
the umbilical artery (arterial blood of the 
fetus) reveal that the mild acidosis present 
in newborn infants at the time of birth is 
of both metabolic and respiratory origins. 
The metabolic acidosis is not associated 
with a decrease in the bicarbonate or CO, 
content but rather with a decrease of the 
nonbicarbonate buffer anions. This decrease 
in buffer anions (buffer base) is due either 
to an excess or fixed acids or to a deficit of 
base. The reason for an increased plasma 
pCO, at the time of birth is not apparent 
but may be due to the constant production 
of CO, at a time when the lung is non- 
functioning and the placental circulation 
has been interrupted. 

Within an hour after birth, in the ma- 
jority of infants there is no longer evidence 


*The two methods do not agree as closely as might 
be desired. The direct measurement of pCO, is faster 
and less tedious, but the indirect method appears to be 
more reliable in our laboratory. 
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of respiratory acidosis but the metabolic 
acidosis is of greater magnitude than is 
noted at birth and is associated with a de- 
crease in both the bicarbonate and non- 
bicarbonate _ buffer The normal 
mean value for plasma pCO, (39 mm. Hg) 
indicates that alveolar ventilation is ade- 
quate for infants at 1 hour of age, since 
pCO, of arterial blood reflects the alveolar 
pCO, of the lung. However, plasma pH is 
decreased because infants at this age ap- 
parently do not have the ability to com- 
pensate for a metabolic acidosis by hyper- 


anions. 


ventilation. 

Between 4 and 24 hours of age, the in- 
fants are either hyperventilating or CO, 
production is diminished as evidenced by 
the marked decrease in arterial pCO,. We 
suggest that this change in pCO, is on a 
ventilatory basis. In about 18 per cent of 
the infants the primary metabolic acidosis 
is converted into respiratory alkalosis. 

Correction of the metabolic acidosis is 
initiated in breast-fed 
fourth day of life by an increase in bicar- 
bonate, and further improvement in plasma 
pH. These chemical data differ from those 


infants about the 


OXYGEN DISSOCIATION CURVES FOR HUMAN BLOOD 
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of well premature infants‘ who have the 
same values for plasma pH, CO, content, 
and pCO, at 2 to 3 days of age, as do full- 
term infants at | hour after birth (Table 
VII 

The facts, that pCO, is markedly de- 
creased and that pO, is not within the 
range which would be expected to excite the 
chemoreceptor reflexes, would suggest the 
concept that plasma pH is the major chemi- 
cal stimulus to respiration from 4 hours 
after birth through the first 3 days of life. 
lhis concept differs from that of Weisbrot 
and associates’? and of Graham and Wil- 
son** both of whom limited their studies to 
the first 24 hours of life. Weisbrot and co- 
workers'* postulate that “the low pCO, 
represents the end results of the respiratory 
center’s effort to attain a level of pCO, 
similar to that to which it has been exposed 
in utero.’ Graham and Wilson*’ suggest that 
the changes in pH, pCO,, and calculated 
oxygen tension, indicate “that a consider- 
able portion of the total stimulus to respira- 
tion is derived from the effect of oxygen 
lack.” 

If the hypothesis that hydrogen ion con- 
centration regulates respiration in the new- 
born is accepted, certain additional concepts 
may be considered: 

|) If the respiratory centers or chemore- 
ceptors are sensitive to changes in hydrogen 
ion concentration after birth, this sensitivity 
is presumably present at the moment of 
birth. Thus, the hydrogen ion concentration 
may be an important stimulus for initiation 
of respiration. Moreover, extreme changes 
in fetal plasma pH as well as in pCO, or 
pO, may damage the respiratory centers so 
that they are incapable of response at the 
time of birth. 

2) The 


hydrogen ion concentration within the first 


maintenance of the normal 
hours after birth depends upon the ability 
of the lung to ventilate and internal shifts 
in acid-base equilibrium rather than upon 
combined respiratory and renal functions. 
The ability of the fasting full-term infant 
to maintain a fairly stable hydrogen ion 
concentration for at least 2 to 3 days after 
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birth without much renal _participation* 
may be one reason why infants in this age 
range do not display clinical evidence of 
diseases which are related to primary renal 
insufficiency. On the other hand, if the lung 
does not have the capacity for adequate 
ventilation as the result of cardiac, central 
nervous system, or pulmonary difficulties, 
the effect may be a severe uncompensated 
metabolic acidosis and in very severe dis- 
turbances there would be clinical evidence 
of respiratory distress with superimposed 
respiratory acidosis and anoxia. The net 
result might be death or cerebral damage 
due to both anoxia and acidosis. Certainly 
infants who have limited pulmonary func- 
tion as indicated by an uncompensated 


metabolic acidosis have a very narrow 
margin of safety in any situation which 


disturbs the acid-base balance. 
CONCLUSIONS 


Analyses of data related to the 3 chemical 
stimuli to respiratory activity, pH, pCO, 
and pO, in temporal artery blood of healthy 
full-term infants at various ages after birth 
indicate that: 

1. Metabolic and respiratory acidosis are 
present at birth. Respiratory acidosis is 
usually corrected by the fourth hour of life 
Metabolic acidosis is partially corrected in 
the majority of breast-fed infants in the 
first 24 hours of age by a slight elevation in 
bicarbonate, and buffer anions of hemo- 
globin, and a marked decrease in pCO,; 
long-term correction over 4 days is appar- 
ently accomplished by an increase in bicar- 
bonate. 

2. During at least the first 3 days of life 
the plasma hydrogen ion concentration may 
be the important chemical stimulus to res- 
piratory ventilation. 

3. Cognizance of the chemical variations 
in healthy infants during this early age 
period is necessary for evaluation of sick 


infants. 


*This is not meant to imply that renal function is 
either adequate or inadequate in the newborn but renal 
participation in the regulation of acid-base balance in 
2 to 3 day fasting infants is certainly minimal. 
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Electrocardtographic evaluation 


of pulmonic stenosis 


Mary Allen Engle, M.D.,* Tomiko Ito, M.D., Daniel S. Lukas, M.D., 


and Henry P. Goldberg, M.D. 


NEW YORK, N. Y. 


PATIENTS with pulmonic stenosis and 
intact cardiac septa may have similar symp- 
toms and physical and radiologic findings 
despite marked differences in severity of the 
stenosis. This fact poses a problem in selec- 
tion of patients for cardiac catheterization 
and surgery and in evaluation of effects of 
surgical treatment. 

If patients with physical signs of pul- 
monic stenosis present with symptoms of 
breathlessness and fatigue on exertion, or 
with cyanosis, or have marked enlargement 
of the right heart chambers, or signs of 
right-sided heart failure, then there is little 
problem in recognizing that the stenosis is 
marked. Such an extreme picture is fortu- 
nately not the usual one in this common 
malformation. For the patients with lesser 
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manifestations, there may be uncertainty 
in assessing the degree of stenosis on clinical 
grounds, 

Symptoms are usually absent in patients 
with mild obstruction but may also be lack- 
ing even with quite severe stenosis. Two of 
the highest right ventricular pressures cited 
in the study to be presented were recorded 
in patients considered by their parents to 
be essentially symptom free. One, a 21-year- 
old concert pianist, had a pressure of 
240/23 mm. Hg in the right ventricle and 
the other, a 5'/-year-old boy, had a meas- 
urement of 220/13 mm. Hg. Included in 
Blount’s' review of asymptomatic isolated 
valvular pulmonic stenosis was a case in 
which the pressure was 183 mm. Hg in the 
right ventricle. While these examples are 
unusual, it is true that patients born with 
a cardiac anomaly may have difficulty in 
assessing their limitations when they have 
not known what it is like to feel “normal.” 
Often it is only in retrospect after a suc- 
cessful operation that they realize disabili- 
ties which they had previously minimized 
or ignored. 

Although cyanosis is found only in those 
patients with marked stenosis, most of them 
cannot manifest cyanosis since a venous- 
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arterial shunt in this condition depends on 
patency of the foramen ovale or a defect in 
the atrial septum. In most such patients, 
just as in the normal population, the fora- 
men ovale is sealed and there is no atrial 
septal defect. For example in the present 
study, 10 patients with severe stenosis had 
cyanosis, but in 15 others, with equally ele- 
vated right ventricular systolic pressures of 
150 mm. Hg or more, the arterial oxyhemo- 
globin saturation was within normal limits. 

The lack of a precise correlation between 
cardiac size and severity of stenosis is indi- 
cated in Figs. 1, 2, and 3. In 2 patients with 
pulmonic stenosis but without cardiac en- 
largement and without symptoms (Fig. 1) 
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the right ventricular pressure in one was 
only 36/4 mm. Hg at rest, rising to 56/4 
on exercise. In contrast, the second patient 
had a pressure in the right ventricle of 
158/8 mm. Hg at rest and, on exercise, a 
rise to 195/11.* 

The 4 patients with slight cardiac en- 
largement (Fig. 2) illustrate the range of 
stenosis from insignificant (R.V. 38/3 mm. 
Hg) to extreme (R.V. 196/7 mm. Hg). 
More marked cardiac enlargement (Fig. 3) 
was associated with moderate or severe ob- 
struction, but these patients similarly had 
a wide range of systolic pressures in the 
right ventricle, from about 100 to over 200 
mm. Hg. 
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Fig. 1. Absence of cardiac enlargement in patients R. S. with mild pulmonic 
stenosis and E. R. with severe stenosis. Pressures at cardiac catheterization appear 
below corresponding x-ray. RVs in legend alongside electrocardiogram refers to 
right ventricular systolic pressure in this figure and Figs. 4 and 5. 

Note that patient R. S. shows no axis deviation, normal left ventricular 
dominance, and an rsr’ pattern in V:, while patient E. R. shows right axis 
deviation and evidence of right auricular enlargement, right ventricular hyper- 
trophy and “strain.” 
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JF St. MC. E.G. 
RY 38/3 75/3 10674 196/7 
RA. 1979 14/3 21/4 15/6 


Fig. 2. Slight cardiac enlargement in 4 patients 
with right ventricular systolic pressures ranging 
from 38 to 196 mm. Hg. 


Electrocardiograms taken close to the 
time of x-rays and catheterization in these 
10 patients are illustrated in Figs. 1, 4, 
and 5. They demonstrate the range of pat- 
terns from simple conduction disturbance 
to pronounced hypertrophy associated with 
myocardial damage and dilatation of the 
right ventricle. These electrocardiographic 
changes afforded a better index of the se- 
verity of the pulmonic stenosis than did the 
other observations prior to cardiac catheter- 
ization. 

A study was therefore undertaken, in 
both unoperated and postoperative patients, 
to determine whether the electrocardio- 
grams consistently reflected the burden on 
the right ventricle in this malformation. 


PLAN OF STUDY 


Electrocardiograms recorded close to the 
time of pressure measurements at cardiac 
catheterization and/or operation were ana- 
lyzed in 73 cases of pulmonic stenosis, intact 
ventricular septum, and no _ left-to-right 
shunt. In general, there was good agreement 








8 yrs. 
HR. BR. JM. SR. 
RY 93/6 162/3 220/3 212/76 
RA 16/8 _- 15/9 17/8 


Fig. 3. Marked cardiac enlargement in patients 
with moderate to severe pulmonic stenosis (RVs 
96 to 220 mm. Hg). 


between pressures measured at rest during 
catheterization and those obtained in the 
operating room. Two patients, both cyanotic 
and with severe stenosis, did not have cathe- 
terization prior to operation; for them the 
values obtained at operation were used. 
Records of 4 other autopsied patients who 
died because of extreme, unrelieved stenosis 
were also analyzed. Included in the tabula- 
tion are 10 postoperative patients who still 
had a systolic gradient of 5 mm. Hg or more 
between the right ventricle and pulmonary 
artery at recatheterization. Pure infundibu- 
lar stenosis was proved in 4 patients at op- 
eration or at autopsy; it is suspected in 
another who has not yet been operated 
upon. In the remaining patients the obstruc- 
tion was valvular, although in some of the 
most severe cases, associated infundibular 
stenosis due to muscular hypertrophy was 
detected at operation or at autopsy.* 
Electrocardiograms were recorded with 
the patient supine and with attention to 
prevent “smearing” of precordial positions. 
Records on patients in the pediatric age 
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group were taken by one technician and 
recorded on a_ direct-writing instrument 
Sanborn Cardioscope). Records on the 
adults were photographic  electrocardio- 
graphs obtained with a Cambridge string 
galvanometer. Amplitude of the deflections 
as reported was corrected so that a deflec- 
tion of 1 millimeter was equivalent to | 
millivolt. 

The distribution of the patients by age 
is shown in Table I. 

From the literature, an analysis was made 
of electrocardiograms that were reproduced 
and accompanied by pressure measurements. 
Forty-one of these were sufficiently complete 
to be included in Fig. 6." *" The findings 
were similar to those obtained in our studies. 

The level of systolic pressure in the right 
ventricle was taken as the indicator of se- 
verity of stenosis. In Fig. 6 these pressures 
are ranked in increments of 10 mm. from 
the lowest to the highest, and the number 
of patients at each pressure level is recorded 
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in the first column. In the other columns 
are tabulated the number of patients at 
each level who demonstrated that particu- 
lar electrocardiographic finding. Thus the 
results are presented as a scattergram, with 
the patients from The New York Hospital 
represented by closed circles and those from 
the literature by open circles. 


RESULTS 


Separate aspects of the electrocardiogram 
were analyzed and correlated with the sys- 
tolic pressure in the right ventricle. There 
was a significant correlation between the 
pressure level and (1) the amplitude of the 
R wave in V,; (2) the amplitude of the S 
wave in V,; (3) high, peaked P,; (4) left- 
ward spread of precordial T wave inver- 
sion; and (5) leftward displacement of the 
transitional zone. The correlation coeffi- 
cients are shown in Table II. Perfect cor- 
relation would be indicated by the number 
1.0..° The values obtained indicate that 






- * 6 STANDARDIZATION 


Fig. 4. Electrocardiograms of patients whose x-rays and cardiac pressures are 
shown in Fig. 2. Note increasing evidence of right ventricular hypertrophy as 


pressure rises. 
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* 5 STANDARDIZATION 


Fig. 5. Electrocardiograms of patients illustrated in Fig. 3. There is evidence 
of marked right ventricular hypertrophy and “strain” and of right auricular 
enlargement in the three patients with pressures over 140 mm. Hg. 


there is a relationship between the level of 
right ventricular systolic pressure and the 
individual measurements. 

As a single measurement, each feature 
was fallible, but when all features were con- 
sidered together, it was found that increas- 
ing increments of right ventricular systolic 
pressure were associated with additional ab- 
normalities unusual in patients with milder 
degrees of obstruction and that some fea- 
tures were found only in those with mild 
stenosis (see Figs. 1 and 4-6). 

When the electrocardiogram was normal, 
as it was in 7 patients, the right ventricular 
pressure was below 50 mm. When the elec- 
trocardiogram showed only right axis devi- 
ation, a predominant R or R’ wave of less 
than 10 mm. in V, and in the right arm 
lead, or a pattern of rsr’ or rsR’ in V; or 
Vn, the pressure was 80 mm. or less. Ab- 
normalities of P waves, T waves, or S-T 
segments were not observed. 

When the R wave in V; was more than 
10 mm. in amplitude, the pressure was over 


80 mm. Hg. When there was reversal of 
the normal R and § relationship across the 
precordium so that the S wave was the pre- 
dominant deflection in V; or V¢, the pres- 
sure was 100 mm. or more. 

When the right ventricular systolic pres- 
sure was over 140 mm., the R wave in V, 
exceeded 20 mm. in amplitude and new ab- 
normalities appeared. These included high, 
peaked P waves, leftward displacement of 
the transitional zone, and deep inversion of 
the T waves in the right precordial leads, 
aVy, and often in leads 2 and 3. The 
changes in the T waves were frequently as- 
sociated with depression of the S-T seg- 
ments in the same leads. Increasing eleva- 
tions of right ventricular pressure above 140 
mm. were marked by an exaggeration of 
these abnormalities. Half of these patients 
showed a gR configuration in the right pre- 
cordial leads. 

Some other features were found to be 
relatively insensitive in distinguishing the 
mild, moderate, and severe cases since they 
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Table I 
Systolic pressure in right ventricle 
{ in in mm. Hg 
ge s ; 
years <80 80-140 >140 
9 0 1 2 
2.5 6 4 11 
6-10 7 6b 5 
11-15 10 } 2 
16-20 3 3 2 
21-25 0 2 3 
26-30 1 0 2 
31-35 2 0 0 
16> 1 (54yr 2 (48, 51) 0 
Total 30 22 25 


Table II. Correlation coefficient between 
systolic pressure in right ventricle and: 


Amplitude R V; 0.88 
Amplitude S V, 0.77 
Amplitude P 2 0.74 
Leftward spread of precordial T 
wave inversion 0.63 
Leftward displacement of precordial 
transitional zone 0.56 


were almost always present in those with 
systolic pressures over 50 mm. Hg: these 
were right axis deviation, predominant R 
wave in lead aVpz, and delayed intrinsicoid 
deflection of the R wave in V;. 

Amplitudes of the R and § deflections in 
the limb leads were not tabulated separately 
since they bore a close resemblance to the 
amplitudes described in the right and left 
precordial leads (Figs. 1, 4, and 5). Patients 
with an abnormally tall R wave in V, and 
deep S in Vz showed a tall R in aVF and 
lead III and a deep S in lead I. 

In column 7 of Fig. 6 are listed the vari- 
ous patterns of “incomplete right bundle 
branch block”: rsr’, rSr’, rsR’, rR’, and gR. 
They are combined as one group because 
they probably have the same significance: a 
conduction disturbance in the right ventri- 
cle. Furthermore, when the initial deflec- 
tions are of small amplitude, it is sometimes 
difficult to differentiate qR from rsR’, and, 
in the same patient, both forms may be 
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present in the same or different leads. With 
these reservations in mind, it was interest- 
ing to note that those with mild stenosis 
showed the rsr’ or rsR’ configuration (14 
out of 30) but not a qgR pattern; those in 
the middle range of pressures rarely showed 
a conduction disturbance; and those with 
pressures above 140 mm. Hg often showed 
a qgR pattern (12 out of 25 patients) while 
only 3 displayed a rsR’. Thus from this 
figure it would appear that a pattern of 
“incomplete right bundle branch block” was 
not a discriminating feature, yet in actuality 
it was helpful, both as to form of the com- 
plex and amplitude of the late R wave. 
Postoperative electrocardiograms taken at 
the time of recatheterization in 10 patients 
who had a residual systolic gradient be- 
tween right ventricle and pulmonary artery 
were compared with those in patients with 
pulmonic stenosis who were not operated 
upon. When they were evaluated 3 to 5 
years after transventricular valvulotomy, 3 
young adults had systolic pressures that 
were lower than before operation but were 
still significantly elevated at 95, 110, and 
189 mm. Hg. One of these was first cathe- 
terized 3 months postoperatively and later 
3 years after the Brock procedure. The 
electrocardiogram and pressure measure- 
ments were similar on both occasions. Seven 
of the 10 postoperative studies were per- 
formed on children’ 10 to 24 months follow- 
ing transarterial pulmonary valvulotomy. 
Minimal systolic gradients of 5 to 15 mm. 
Hg were present in these 7; in none did the 
systolic pressure in the right ventricle exceed 
35 mm. Hg. Serial electrocardiograms were 
obtained at frequent intervals postopera- 
tively, and it was found that electrocardio- 
graphic changes indicative of regression of 
hypertrophy occurred chiefly during the 
first year after operation. The records at 
postoperative catheterization corresponded 
with those of unoperated patients at the 


same pressure level. 
DISCUSSION 


Periodic cardiac catheterizations to assess 
severity of pulmonic stenosis and to follow 
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CORRELATION OF ECG AND RIGHT VENTRICULAR SYSTOLIC PRESSURE IN PULMONIC STENOSIS 
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its progression or its regression after opera- 
tion are impractical. But if a simple tool 
were available that corresponded well with 
direct pressure measurements, then some of 
the uncertainty in patient management 
could be eliminated. One would not with- 
hold operation from an “asymptomatic” 
person with severe stenosis, nor would one 
needlessly restrict activities or suggest surgi- 
cal treatment to a patient with a “stenotic” 
murmur and prominent pulmonary artery 
but with mild stenosis. Ideally, patients 
might then be selected for preoperative car- 
diac catheterization in anticipation of sur- 
gery when the electrocardiogram indicated 
moderate elevation of right ventricular pres- 
sure. The improvement achieved after op- 
eration might similarly be appreciated by 
the level to which the electrocardiographic 
evidence of right ventricular hypertrophy 
regressed. The results presented show that 


electrocardiographic analysis does fulfill the 
need for a simple guide to the burden on 
the right ventricle in this condition, both in 
the unoperated and in the postoperative pa- 
tient. 

The electrocardiographic patterns fall 
into 3 broad groups: pressure below 80 mm. 
Hg (mild stenosis), 80 to 140 mm. Hg 
(moderate stenosis), and over 140 mm. Hg 
(severe obstruction). This division has prac- 
tical value from the surgical standpoint, be- 
cause current recommendations concerning 
operation depend in general on these same 
groupings. Operation is usually not advised 
for those with a right ventricular pressure 
below 80 mm. Hg. Patients with pressures 
of 80 to 140 mm. Hg in the right ventricle 
might be considered the ideal candidates 
for operation since the burden on the right 
ventricle is sufficiently severe to warrant re- 
lief, and the risk of operation is slight. Al- 
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though there is little doubt that patients in 
the third group need help, the risk of opera- 
tion is greater, particularly if the pressure is 
in excess of 200 mm. Hg or if there is cy- 
anosis or heart failure. 

This study corroborates and extends the 
observations of others on the electrocar- 
diographic findings in “pure” pulmonic 
stenosis. A means of quantitating the elec- 
trocardiographic changes with severity of 
stenosis was offered in 1955 by Sodi-Pollares 
and Marsico."* Silverman and associates" 
in 1956 pointed out the statistically signifi- 
cant correlation between the amplitude of 
the R wave in V, and the level of systolic 
pressure in the right ventricle. This observa- 
tion was confirmed by Kjellberg and asso- 
ciates,*° by Keith, Vlad, and Rowe,"* and 
by Hanson."* In 1958, Cayler, Ongley, and 
Nadas'* extended Silverman’s study of 20 
patients to a larger group of 150 patients 
from the same institution and concluded 
that, although the pressure in the right ven- 
tricle could not be accurately predicted 
from the voltage of R in V,, there was a 
definite quantitative correlation between the 
electrocardiogram and the systolic pressure 
in the right ventricle. 

The present report stresses the impor- 
tance of analysis of several features of the 
electrocardiogram, the most important of 
which are the amplitudes of R in Vsr-Vi 
and of S in V5.6, the location of the transi- 
tional zone in the precordial leads, the depth 
of T wave inversion and depression of ST 
segments in precordial leads over the right 
ventricle and the related limb leads (aVp, 
II, and III), the reversal of the normal R 
and § relationship in the V leads, and in- 
creased amplitude and peaking of the P 
wave. Interpretation of severity of pulmonic 
stenosis from the electrocardiogram gains 
accuracy by analysis of multiple variables 
such as these. 

Several factors influence the electrocar- 
diographic expression of right ventricular 
burden, so it is not surprising to find that 
there is no single feature which is entirely 
reliable. For example, the height of the R 
wave in V, is the best single guide, yet it is 
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only when there is clearly a predominant 
positive or negative deflection in the QRS 
complex that the amplitude of R is mean- 
ingful with regard to right ventricular pres- 
sure. Attention to the position of the transi- 
tional zone and often exploration of leads 
farther to the right are necessary before in- 
terpretation can be made. Furthermore, the 
height of the R wave is influenced by a con- 
duction disturbance over the right ventricle 
and tends to be higher if there is a late R 
wave than if there is an early one. 

For similar reasons, the depth of the S 
wave in V;.¢ does not regularly increase as 
the right ventricular pressure rises. The 
measurement becomes a reliable guide if 
one can be sure that these leads are to the 
left of the transitional zone. When there 
was no q wave evident, measurement of the 
intrinsicoid ,deflection in the right and left 
precordial leads was helpful in determining 
this point. In patients with moderate and 
severe obstruction, the intrinsicoid deflection 
was consistently later to the right of the 
transitional zone than to the left. Leads still 
farther to the left (V;z.3) may need to be 
studied and in some patients are more rep- 
resentative of events over the left side of 
the heart than are V5.¢. 

While leftward displacement of the tran- 
sitional zone was common in those with 
moderate and severe obstruction, interpre- 
tation of the position of the transitional zone 
was sometimes difficult because it was dis- 
placed so far to the left or, exceptionally, 
so far to the right that it was hard to locate, 
and also because there were sometimes 2 
areas of transition. In a few patients, an Rs 
configuration was present in V3, and V;,, 
that changed to rS in V2.3, RS in V, or Vs, 
and qgRs in V; or Vg. 

The leftward spread of T wave inversion 
might be expected to be more reliable in 
adults than in children, since T wave in- 
version may be normal through V, in the 
latter. It is of interest that this measure- 
ment was helpful in assessing severity of 
stenosis, even in the very young, because 
only one patient with a right ventricular 
pressure below 120 mm. Hg demonstrated 
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inversion of T waves through V,. The sin- 
sle exception was a postoperative patient, 
iged 2 years at recatheterization, who had 
in incomplete right bundle branch block 
ind a right ventricular pressure of 35 mm. 
Unusual depth of inverted T waves was as 
characteristic of right ventricular “strain” 
and marked hypertension as was the spread 
of T wave inversion across the precordium. 


SUMMARY AND CONCLUSIONS 


A study was made of electrocardiograms 
obtained close to the time of cardiac pres- 
sure measurement in patients with pulmonic 
stenosis without a left-to-right shunt and 
with intact ventricular septum. Seventy- 
three were from The New York Hospital 
and 41 from reports in the literature. While 
the amplitude of the R wave in V, gave 
the highest correlation with systolic pressure 
in the right ventricle, analysis of multiple 
features was found more accurate than a 
single one. The composite evaluation per- 
mitted distinguishing among patients with 
mild (R.V. systolic pressure below 80 mm. 
Hg), moderate (pressure 80 to 140 mm.), 
and severe stenosis (pressure over 140). 
Postoperatively, regression of the electrocar- 
diographic abnormalities occurred chiefly 
during the first year after operation. The 
form of the tracings at that time correlated 
with the right ventricular pressure. The 
electrocardiogram was found to fulfill the 
need for a simple yet reliable tool to esti- 
mate the burden on the right ventricle in 
the presence of pulmonic stenosis with in- 
tact ventricular septum. 
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RELATIVELY few reports are available 
on the uptake of radioactive iodine as a test 
of thyroid function in children. This is prob- 
ably due to the potential hazards of irradia- 
tion of the neck in the pediatric age group. 
Oliner and others," however, have pointed 
out that even with tracer doses as large as 
25 ue the concentration of radioactive iodine 
in the gland of a child would be much below 


‘ concentration of 


the maximal permissible I’ 
t.15 we per kilogram.* The ease by which the 
test is performed compared with the tech- 
nical difficulties of protein-bound iodine, 
butanol extractable iodine or basal meta- 
bolic rate determinations, as well as its in- 
dependence of the nervous state of the sub- 
ject, renders it a useful preliminary test in 
various thyroid disorders in childhood.* 
The uptake of radioactive iodine, how- 
ever, measures the dynamic function of the 
thyroid gland and not its hormonal produc- 
tion or content.* The test thus measures the 
trapping ability of the gland which might be 


From the Pediatric and Radioisotope 
Departments of the Faculty of Medicine, 
Catro University 

*Address, 162 El Tahiu Street, Cairo, Egypt, U.A.R. 


influenced by certain extrathyroid factors 
such as the dietary iodide, renal iodide clear- 
ance, and the thyroid blood flow.® Further- 
more, the degree of purity of the radioiodine 
used and the technique both influence the re- 
sults of the test. These variants might explain 
the differences in results reported by various 
workers.” *"* The uptake of radioactive io- 
dine within a 24-hour period measured by 
these authors was in the range of 10 to 50 
per cent. Most workers did not find marked 
differences between children and adults or 
between children of different ages." ** Van 
Middlesworth™ reported 2 among 7 normal 
newborn infants with high uptakes of 46 and 


14 also re- 


97 per cent, respectively. Martmer 
ported relatively high uptakes in 16 prema- 
ture infants (28 to 52 per cent). Differences 
in the 24-hour thyroid accumulation of I'*" 
were also reported in different localities; thus 
the observed uptakes from persons on the 
east and west coasts of the United States*® 
were lower than those from central United 
States." * It was suggested that these dif- 
ferences are due to different contents of 
iodine in the diet.’ 

The aim of this study was to determine 
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— the normal uptake of radioactive iodine by such as iodine, thyroid, antithyroid drugs, 
he thyroid uptake of normal Egyptian in- para-aminosalicylic acid,’® resorcinol,*® and 
fants and children of different ages during the like. 
1 24-hour period. The I'** uptake by Egyp- . aia 
tian children with various disorders of the heat todas 
hyroid will be the subject of another com- The technique described by Werner and 
munication. associates'® ** was used with some modifica- 
tions. The tracer dose used was 5yue for in- 
MASRREAL fants and 10 we for children. The dose was 
One hundred nineteen normal Egyptian measured by means of a pipette and given 
infants and children, aged 3 days to 12 years, in a paper cup with some water. The cup 
were examined. These children were consid- was refilled with water for the child to drink 
ered to be normal as far as the condition of 2 or 3 times to ensure that the whole dose 
the thyroid was concerned if their growth and was received. For infants and younger chil- 
development, including radiologic bone age, dren the tracer dose was administered by a 
were within normal limits and if they were gastric tube using a syringe; the dose was 
not suffering from any acute or chronic ill- diluted with water. The syringe was refilled 
ness which might interfere with thyroid func- with water several times in the same way as 
tion at the time of the study. There was no the drinking cup. 
family history of thyroid disease in any of the A scintillation counter is used for counting 
children examined. Protein-bound iodine’** in 24 hours after the administration of the 
32 of these children was normal, ranging tracer dose. The counter is placed at a dis- 
from 3.5 to 7.5 mg. per cent. Determinations tance of 30 cm. from the neck. Three read- 
_ of the basic metabolic rate were obtained in ings, lasting 100 seconds each, are taken. The 
i 22 of the older children; all were within the mean count is calculated and corrected for 
—_ normal range. The children examined were the background irradiation from the room. 
= all from Cairo, 200 kilometers from the sea- This count gives the value of I'*' in the thy- 
i shore. They belonged to groups with moder- roid, plus that of I*** in the neck outside the 
re ate or low incomes. The daily diet of the thyroid gland. A count is then made in a 
a children of the moderate income group in- similar way at a distance of 30 cm. from the 
io- cluded meat, beans, cereals, vegetables, and midthigh after evacuating the urinary blad- 
“= fruits; those of the low income group ate der. The thyroid I'*' uptake is obtained by 
50 meat and fruits on the average only once a subtracting the thigh count from the neck 
al week. Fish and sea foods were only occasion- count. A standard is prepared by placing the 
peat ally included in the diets. No fish or other same dose given to the subject in a 25 ml. 
om seafood was eaten for 1 week before the volumetric flask. The bulb of the flask is 
al test. None of the children received any drug filled with water, but not the neck. The flask 
al which might interfere with the results of I’ is then submerged in a 1,000 ml. beaker 
— uptake for at least 4 weeks preceding the test, filled with water, with a distance of 1 cm. 
a- 
2 Table I. Results of 24-hour thyroid uptake in 119 Egyptian children 
us Group I Group II 
he (cases with normal uptake) | _ (cases with high uptake) 7 
oa Age group | Total no. of | Range of uptake Range of uptake 
od (in years) cases No. of cases | (%) | No. of cases (%) 
f- 17 12 20.0 to 48.4 5 56.0 to 82.0 
lto 2 10 7 20.1 to 49.0 3 58.1 to 79.0 
of 2to 5 29 19 20.0 to 50.0 10 56.3 to 98.0 
5 to 10 43 25 18.9 to 51.6 18 61.0 to 78.8 
ne 10 to 12 20 9 18.7 to 52.1 11 59.2 to 95.0 
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kept between the flask and the side of the 
beaker in order to simulate the neck tissues 
around the thyroid. The count is obtained 
at a distance of 30 cm. from the scintillator, 
and the mean of 3 different readings is taken 
and corrected for the background irradia- 
tion. The percentage of thyroid I'** uptake 
is calculated from the formula: Percentage of 
neck count — thigh count 


uptake ——___ x 100. 


standard count 
RESULTS 


The results were classified into two groups. 
Group I included children who showed a 
norma! 24-hour I'*' thyroid uptake as com- 
pared with adults. Group II included chil- 
dren who showed an abnormally high [I 
uptake. The make-up of the two groups was 
equivalent in regard to sex, weight, height, 
surface area, and social status. 

Group I. This group included 72 euthyroid 
children or 60.5 per cent of the 119 chil- 
dren examined. The 24-hour I'** thyroid up- 
take by these children was within the nor- 
mal range for euthyroid Egyptian adults 
which was from 18 to 55 per cent in our 
laboratory. There was no relation between 
the uptake of I'** and the age, sex, weight, 
or surface area of the children in this group. 
Four of the 12 infants examined were aged 
2, 12, 19, and 25 days, respectively. Their 
uptakes were 25, 31, 20, and 42 per cent, 
respectively. 

Group II. This group included 47 or 39.5 
per cent of the 119 children examined. The 
['** uptakes for these euthyroid children were 
high as compared with the average for the 
euthyroid Egyptian adult. The age distribu- 
tion of these children is shown in Table I; 
it will be noted that there is a direct relation- 
ship between age and the percentage of chil- 


dren in Group II. 


DISCUSSION 


The results of this study reveal that a rela- 
tively high proportion of normal Egyptian 
children (39.5 per cent) have an abnormally 
high uptake of I'** without any evidence of 
thyroid disease. Since these children were not 
suffering from cardiac or renal disease and 
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were not receiving any drugs for 4 weeks 
previously, such high uptakes would, in all 
probability, be due to depletion of body 
stores of iodine secondary to iodine deficiency 
in the diet.* Iodine deficiency increases the 
I'*' thyroid uptake through excessive pro- 
duction of the thyroid-stimulating harmone’® 
and perhaps, to a lesser extent, through di- 
rect stimulation of the thyroid gland as a re- 
sult of the low iodine levels.*° 

In 1957 Burnell and Fraser** standardized 
the iodide repletion test in order to detect 
such euthyroid cases with avid uptake due 
to depletion of body stores of iodine. The 
principle of the test is to administer enough 


Table II. Iodide repletion test in children 

















. Iodide repletion 
test 
Dose of 
First |potassium| Rest | Second 

Case uptake | iodide period | uptake 
no. | Age (%) | mg./day| (days) (%) 

79 8 66.1 10 65 22.0 

80 7 64.1 10 60 45.8 

81 10 83.9 10 62 42.9 

82 13 83.6 10 90 48.8 

84 10 81.4 10 61 54.0 

93 6 64.0 10 60 47.0 

9% 11 68.8 10 75 57.0 

97 12 75.1 10 92 56.0 

98 11 71.0 10 68 54.0 
159 11 95.0 10 65 52.0 
164 + 80.0 10 60 50.0 
170 11 82.0 10 75 46.0 
172 8 75.0 10 75 32.0 
173 + 72.0 10 82 47.0 
174 7 74.0 10 75 40.0 
183 1 75.0 5 68 40.0 
189 2 65.0 5 60 38.0 
193 12 60.0 10 90 35.0 
194 11 83.0 10 60 53.0 
199 1Y2 70.0 65 51.0 
202 8 72.0 10 60 48.2 
206 6 69.2 10 60 50.1 
209 12 89.0 10 60 56.0 
210 10 78.8 10 60 50.8 
228 9 73.4 10 62 46.2 

Controls 

161 12 55.0 10 65 50.0 
171 10 55.0 10 72 45.0 
201 + 43.0 10 60 39.0 
215 11 53.0 10 75 46.5 
217 8 35.0 10 65 32.0 
218 1% 32.0 5 60 27.5 
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iodine to correct any possible deficiency of 
body stores. The I'*' uptake of the thyroid 
gland is then retested after a lapse of time 
in order to allow the body to excrete any 
excess iodine administered. Excess iodine 
might give falsely low results. After various 
preliminary experimentations, Burnell and 
Fraser standardized the test for adults as 
follows: 

After the preliminary I'** uptake test, io- 
dine was administered in the form of potas- 
sium iodide, 10 mg. daily for 14 days. This 
resulted in full restoration of the body stores 
of iodine in all instances. 

The test with I'** was repeated at least 4 
weeks later. Tests within shorter periods of 
time usually gave falsely low results be- 
cause of the depressing action of excessive 
iodine on thyroid function. However, periods 
longer than 4 weeks gave equally good re- 
sults. 

We have utilized Burnell and Fraser’s io- 
dide repletion test with slight modifications 
to retest the euthyroid children with high 
uptakes in Group II. After preliminary stud- 
ies, we have standardized the original iodide 
repletion test for children as follows: after 
the initial I'*' thyroid uptake determination, 
potassium iodide in the form of a 1 per cent 
solution is given for 2 weeks in a dose of 5 
mg. daily for infants (0 to 2 years) and 10 
mg. daily for older children. The I*** uptake 
is repeated 2 months later; a shorter period 
occasionally gave abnormally low uptakes. 

The iodide repletion test, thus modified, 
was carried out on 25 children belonging to 
Group II. The test was also carried out on 
6 children of Group I, who served as con- 
trols. The results are shown in Table II and 
are diagramatically represented in Fig. 1. 

It is evident from Table II that the iodine 
uptake for the 25 children of Group II ap- 
proximated the normal range after restora- 
tion of the body stores of iodine. The uptake 
for the 6 control children decreased only 
very slightly, indicating that practically no 
excess of iodine was circulating after the rest 
period of 2 months. These data indicate that 
the abnormally high uptakes of I'*' by 
euthyroid children in Group II are due to a 
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Fig. 1. Iodide repletion tests in children with 
previously high and normal uptakes of I'*1. 
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Fig. 2. Age distribution of Egyptian euthyroid 
children with normal and high I'*! uptakes. 


state of subclinical iodine deficiency, which 
apparently exists in a good percentage of 
normal euthyroid Egyptian children (39.5 
per cent). It was demonstrated by animal ex- 
periments that iodine deficiency resulted 

a, marked increase of I'*' uptake long be- 
fore a goiter develops.” 

It is interesting to analyze the age distri- 
bution of these euthyroid children with avid 
thyroid uptake. Fig. 2 shows diagrammati- 
cally the proportion of euthyroid children 
with normal and high uptakes in each age 
group. 

It is evident from Fig. 2 that the per- 
centage of euthyroid children with high up- 
takes increases with age. This is probably due 
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to the greater demand for thyroid hormone 
by the older child, thus accentuating the de- 


gree of iodine depletion. 
SUMMARY AND CONCLUSIONS 


['** uptake was measured in periods of 24 
hours in 119 euthyroid Egyptian children of 
different ages; 39.5 per cent of these children 

+7 children) showed abnormally high up- 
takes. A modified iodide repletion test was 
done on 25 of these children. The results in- 
dicated that a state of iodine deficiency is 
prevalent in apparently healthy Egyptian 
euthyroid children. Iodine deficiency was not 
related to sex, weight, surface area, or social 
status, but it seems to be more pronounced in 
older children. High uptakes of I’** must be 
interpreted with caution, and an iodide re- 
pletion test must be done before definite con- 
clusions are made. 

Introduction of iodine in the diet through 
iodination of table salt would seem to be a 


necessity in Egypt. 
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Overwhelming infection in children 


following splenectomy 


Russell V. Lucas, Jr., M.D.,* and William Krivit, Ph.D., M.D. 


MINNEAPOLIS, MINN. 


THE OCCURRENCE of overwhelming 
infection in infants and children following 
splenectomy has been well documented. 
King and Shumacker' reported upon 5 in- 
fants who had severe infections subsequent 
to splenectomy. Three of these infants died 
as a result of these infections. In addition, 
Hoefnagel* and others**"' have recorded in- 
stances of postsplenectomy infectious dis- 
asters in infants and children. However, 
other authors'*** doubt that serious infec- 
tion may be a significant consequence of 
splenectomy in infants and children. 
Because the underlying disease necessitat- 
ing splenectomy has often seriously compro- 
mised resistance to infection, it has been 
impossible to assess the clinical importance 
of these reports. The incidence of infection 
following splenectomy in such conditions as 
Aldrich’s syndrome, _ reticuloendotheliosis, 
neutropenia and aplastic anemia must be 
evaluated against the known high incidence 
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of infection occurring prior to splenectomy. 
Similarly, leukemia, other malignant dis- 
eases, Cooley’s anemia, agammaglobuline- 
mia, chronic hepatic disease, collagen dis- 
ease, and renal and heart disease may also 
lower resistance to infections. The exclusion 
of these conditions would allow a closer 
estimate of the effect of splenectomy on re- 
sistance to bacterial and viral infections. 

Therefore, in assessment of the effect of 
splenectomy on increased susceptibility to in- 
fection, only patients who undergo splenec- 
tomy for such entities as familial spherocytic 
hemolytic anemia, idiopathic thrombocyto- 
penic purpura, and traumatic rupture of 
spleen should be considered. In the natural 
history of these processes there is no in- 
creased incidence of infection prior to sple- 
nectomy. A follow-up study of infants and 
children who had splenectomy for these dis- 
eases would provide meaningful data. 

The purpose of this report is to analyze 
the records of those children aged 16 or less 
who had splenectomy performed from 1942 
through July, 1957. The review was accom- 
plished by obtaining follow-up data on pa- 
tients who had splenectomy done at the 
University of Minnesota Hospitals, Ancker 
Hospital, and Children’s Hospital in St. Paul 
and at the Minneapolis General Hospital. 
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rhe survey revealed 78 patients who had 
undergone splenectomy for spherocytic he- 
molytic anemia, idiopathic thrombocyto- 
penic purpura, or traumatic rupture of the 
spleen. Patients with conditions known to 
predispose to infection were excluded. Cur- 
rent follow-up was obtained in 74. The 


shortest duration of follow-up was 22 years. 


METHODS 


The diagnosis of each of the conditions 
for which follow-up was obtained was made 
by the following criteria: 

A. Spherocytic (familial) hemolytic ane- 
mia was diagnosed by the presence ef spher- 
ocytes in peripheral blood of the patient and 
other family members. Acquired hemolytic 
anemia was eliminated by a_ negative 
Coombs test where other members of the 
family did not have spherocytes in periph- 
eral blood. 

B. Idiopathic thrombocytopenic purpura 
was diagnosed when platelet count was be- 
low 80,000 per cubic millimeter and there 
were no other preceding or concomitant spe- 
cific illnesses. The association of giant 
hemangioma and_ thrombocytopenia was 
classified as idiopathic thrombocytopenic 
purpura. 

C. Traumatic rupture of the spleen was 
included only when the spleen was consid- 
ered to be normal by examination of mi- 
croscopic sections. 

Choice of hospitals was made for follow- 
ing reasons: 

A. Both Minneapolis General Hospital in 
Minneapolis and Ancker Hospital in St. 
Paul are the emergency treatment centers 
for their respective cities and counties. In- 
clusion of these two hospitals would increase 
the number of patients who had splenectomy 
for traumatic rupture of spleen. 

B. Children’s Hospital at St. Paul and 
University of Minnesota Hospitals at Min- 
neapolis were chosen because as_ referral 
centers the admissions of children with idio- 
pathic thrombocytopenic purpura and _ fa- 
milial spherocytic hemolytic anemia are 
relatively high. 


Two patients (Cases | and 2) were per- 
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sonally known to the authors to have had 
overwhelming infection prior to beginning 
the review for this report. They represent 
the stimulus for searching the literature and 
for reviewing the charts. As such, they are 
retained in the series. 

If there were no recent hospital, clinic, 
or physician reports in the chart, a question- 
naire was sent to the family physician. If 
follow-up could not be completed in this 
manner, a letter was sent to the parents. 


RESULTS 


The patients are reported in 3 groups, 
those having spherocytic hemolytic anemia, 
idiopathic thrombocytopenic purpura, or 
traumatic rupture of the spleen. Table I 
gives the distribution of patients by age and 
indication for splenectomy. 

Spherocytic hemolytic anemia. Twenty- 
six patients had splenectomy. Two patients 
had subsequent infection and died. These 
cases are reported in detail in the sum- 
maries. Both of these patients were males, 
6 and 7 years of age, and splenectomy was 
performed at the University of Minnesota 
Hospitals. One had well documented evi- 
dence of pneumococcal sepsis (M. H. No. 
1) and the other had circumstantial evi- 
dence of overwhelming infection (S. S. No. 
2). 

Thrombocytopenic purpura. Thirty pa- 
tients were reviewed. One patient in this 
group had subsequent infection and died. 
This case is reported in detail in the sum- 
maries. He was an infant with thrombo- 
cytopenia and giant hemangioma who had 
splenectomy at 3 months of age and who 
died at 7 months of age from a sudden 
overwhelming infection (T. G. No. 3). 

Traumatic rupture of the spleen. There 
were 18 patients. No infections were noted 
in this group. 

The diagnosis in the 4 cases which were 
lost to follow-up was as follows: spherocytic 
hemolytic anemia 2, thrombocytopenic pur- 
pura 2. 

Antibiotics were used prophylactically fol- 
lowing splenectomy in only one of the 74 
patients available for follow-up. 
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Table I. Distribution of patients undergoing 
splenectomy by age and _ indication for 
splenectomy 


Age (years) 
Under 1 1-5 6-10 | 11-16 





Spherocytic he- 


molytic anemia i 7 10* 5 
Idiopathic throm- 

bocytopenic 

purpura 2+ 9 8 11 
Trauma 0 4 6 8 


*Two deaths. 


tOne death 


DISCUSSION 


The spleen, one of the integral parts of 
the reticuloendothelial system, is able to 


6 


clear bacteria from blood.** ** '* The spleen 
is more effective per unit of weight than is 
the liver; the liver, however, is more impor- 
tant by virtue of its larger size.'"* '® En- 
capsulated organisms are removed less effi- 
ciently by the reticuloendothelial system 
than are nonencapsulated bacteria.*’ This 
is of interest in view of the preponderance 
of encapsulated organisms, _ particularly 
Diplococcus pneumoniae, reported in the 
cases of fulminating infection in splenecto- 
mized children.* * 7 ™ 

The precise role of the spleen in antibody 
production is controversial. Response of 
splenectomized animals and humans to anti- 
genic stimulation has not been uniform. The 
variables of experimental pathology which 
dictate choice of animal and the method of 
antigenic stimulation profoundly influence 
results obtained. The interval at which anti- 
body responses were measured and the previ- 
ous exposure to antigen are other factors 
complicating interpretation.*' **:** The in- 
terval of time between splenectomy and 
antigenic stimulation introduces a further 
variable. 

These factors are apparent in the excel- 
lent study done by Taliaferro.’ Using rab- 
bits as subjects and sheep erythrocytes as 
antigen, the hemolysin titers produced by 
intact and splenectomized rabbits were com- 
pared. The differences, which were assumed 


to be antibody originating from the spleen, 
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were statistically significant. “Splenic anti- 
body” appeared sooner, reached a_ higher 
level, and disappeared sooner than “non- 
splenic antibody.” Saslow and _associates** 
have recently studied the immunologic ca- 
pacity of splenectomized patients. They 
found that 90 per cent of these adults and 
older children were able to produce anti- 
bodies in amounts equal to that produced 
by controls. A small number of splenecto- 
mized patients, however, showed a_ lesser 
antibody response than controls. 

These findings suggest that the spleen may 
be more effective in synthesizing antibody 
than the nonsplenic sources in the first few 
days following antigen stimulation and that 
in man a change in immunologic capacity 
after splenectomy may be an_ individual 
characteristic rather than a regular conse- 
quence. This hypothesis might provide an 
explanation for the infrequent clinical asso- 
ciation of overwhelming infection and sple- 
nectomy. A study done by Laski and Mac- 
Millan'* compared follow-up in 81 children 
undergoing splenectomy and 9} children 
after appendectomy. One child in each 
group had purulent meningitis. This sug- 
gests the incidence of serious infection in the 
remote postoperative period in the patient 
after splenectomy is comparable to the inci- 
dence after appendectomy. Whether these 
findings are fortuitous, related to surgical 
trauma or to loss of the small amount of 
lymphoid tissue found in the appendix, can- 
not be ascertained at present. 

As noted, one essential to an evaluation 
of the effect of splenectomy on resistance is 
the elimination of other conditions that pre- 
dispose to infection. Most of these are ob- 
vious. Some, however, may be unrecognized. 
A syndrome described by Aldrich" is an ex- 
ample of one such entity. These patients 
have eczema, thrombocytopenic purpura, 
and marked susceptibility to infection. Then 
inclusion in prior series doubtless has con- 
tributed to the impression that splenectomy 
has a deleterious effect. 

Assuming no other unrecognized factors 
are operative, it appears from our data that 
there is only a slight, but real, increased 
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susceptibility to infection in patients who 
have undergone splenectomy. The value of 
data obtained in our review and in other 
reports lies in its application to decisions re- 
garding indications for splenectomy. Though 
not borne out in our cases, the apparent 
greater vulnerability of young infants to in- 
fection would make one more conservative 
in the treatment of patients in the first year 
of life. In the older child the established indi- 
cations for splenectomy are not vetoed by 
the slight risk of overwhelming infection. 
It would appear prudent to follow the child 
who has had a splenectomy carefully and to 
treat all infections vigorously at their onset. 


SUMMARY 


1. A follow-up review of patients who had 
splenectomy for spherocytic hemolytic ane- 
mia, thrombocytopenic purpura, and trau- 
matic rupture of the spleen was accom- 
plished. 

2. A total of 74 patients were obtained 
by chart review. 

3. Three patients had fatal infections sub- 
sequent to splenectomy, which was _per- 
formed in 2 cases for spherocytic hemolytic 
anemia, and in 1 for thrombocytopenic 
purpura. 

+. No patients in our series who had 
splenectomy for traumatic rupture of the 


spleen had subsequent infection. 


CASE SUMMARIES 


Case 1 (M. H. No. 906302). This 6%- 
year-old boy had been in good health until 
Nov. 20, 1956, when he developed tonsillitis 
and cervical adenitis. During the care of 
this illness a palpable spleen was noted and 
a peripheral blood smear revealed sphero- 
cytes. The family history was negative for 
anemia and/or jaundice. 

Physical examination revealed him to be 
pale, well developed, and well nourished. 
He had acute pharyngitis and tender an- 
terior cervical adenitis. The spleen was pal- 
pable 2 cm. below the left costal margin 
and was firm and nontender. 

Laboratory examination included hemo- 
globin 13.0 Gm., serum bilirubin 0.2 mg. 
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direct and 1.4 mg. total, reticulocyte count 
8.6 per cent, and fecal urobilinogen 121 mg. 
per day. The saline red cell osmotic fragility 
was increased with beginning hemolysis at 
0.72 per cent saline and complete hemolysis 
at 0.36 per cent saline. The mean corpuscu- 
lar diameter was 6:1 yw. The patient’s red 
blood cells had a Cr*’ half life of 15 days 
when transfused into a normal patient. The 
Coombs test was negative. 

The patient’s infection responded to peni- 
cillin therapy and on Jan. 2, 1957, the 
spleen was removed. The surgery and post- 
operative course were uneventful. 

The boy appeared completely well until 
3 a.M., May 16, 1957. At that time he de- 
veloped headache and emesis. Shortly there- 
after he became lethargic and incoherent 
and was brought to the University of Min- 
nesota Hospital at 6 a.m. Examination re- 
vealed ari acutely ill, comatose child. Tem- 
perature was 105° F., pulse 180, and blood 
pressure 50/0. Injection of both tympanic 
membranes was present and the neck was 
slightly stiff. The remainder of the examina- 
tion was normal. A lumbar puncture was 
normal. 

A blood culture was drawn and the pa- 
tient received penicillin, sulfadiazine, and 
streptomycin. He was given hydrocortisone 
100 mg. intravenously and a blood transfu- 
sion was started. His condition continued to 
deteriorate and, despite tracheotomy and 
cardiac massage, the patient died at 9:50 
A.M. The blood culture revealed a D. pneu- 
moniae on pour plate with 1,000 colonies 
per cubic centimeter. 

Postmortem examination. Abnormal find- 
ings at postmortem were limited to the 
lungs. The lungs were mottled, solid to feel, 
and had purple discoloration. Microscopy 
revealed marked diffuse atelectasis, alveolar 
hemorrhage, and numerous acute inflamma- 
tory cells in the alveoli and bronchioles. 
Postmortem blood cultures were negative. 

Summary. This 6'/2-year-old boy had a 
splenectomy for spherocytic hemolytic ane- 
mia. He died suddenly of pneumococcal 
pneumonia and sepsis after a symptom-free 
interval of 5 months. 
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Case 2 (S. S. No. 891160). A 7-year-old 
boy had onset of weakness, malaise, ano- 
rexia, and jaundice in May, 1955. The pa- 
tient’s three siblings and father had clini- 
cal and laboratory evidence of familial he- 
molytic anemia. In November, 1955, he was 
admitted to the University of Minnesota 
Hospital. Physical examination revealed 
the spleen palpable at the left costal mar- 
gin. Peripheral smear revealed spherocytosis 
and a mean corpuscular diameter of 5.7 p. 
Osmotic saline red cell fragility test showed 
beginning hemolysis at 0.66 per cent saline 
and completion at 0.36 per cent. saline. 
Fecal urobilinogen was 219 mg. per day. 
Bone marrow biopsy revealed erythroid hy- 
perplasia. The Coombs test was negative. 
The reticulocyte count was 5.8 per cent and 
the hemoglobin was 11.1 Gm. per cent. 

Splenectomy was accomplished on Dec. 
14, 1955, with no complications. 

The patient returned home and was 
asymptomatic. Examination in clinic on 
Jan. 13, 1956, July 13, 1956, and Oct. 11, 
1956, revealed a healthy boy. His only ill- 
ness during this period was an upper re- 
spiratory infection that resolved without 
therapy. 

He continued to be well until March 2, 
1957. On this date he ate a hearty noon 
meal. At 2 p.m. he vomited and had a tem- 
perature of 103° F. He continued to have 
a fever the remainder of the day. His physi- 
cian saw him at 1:30 a.m. on March 3. Ex- 
amination revealed a moderately ill, alert 
boy. Temperature was 104° F. He had a 
mild pharyngitis and a few rales at the lung 
bases. His neck was supple. The patient re- 
ceived an injection of penicillin and tetra- 
cycline was prescribed orally. 

At 2:30 a.m. his condition suddenly wors- 
ened and he was dead on arrival at the local 
hospital shortly thereafter. 

Postmortem examination. The body was 
that of a well-developed, 7-year-old boy 
with blotchy, cyanotic skin. There were no 
pleural adhesions. The bronchial mucosa 
was deeply injected and a moderate amount 
of foamy reddish-brown material was con- 
tained in the bronchi. The sectioned sur- 
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faces of the lung were moist and pink and 
the lower lobes were heavier than the upper 
lobes. 

The adrenal glands were of normal size. 
There were splotchy areas of hemorrhage 
on the surface of each gland. 

There was no other evidence of hemor- 
rhage, and the heart, liver, gastrointestinal 
system, genitourinary system, and _ brain 
were normal. The spinal fluid was clear. 

Microscopic examination revealed evi- 
dence of early bilateral bronchopneumonia. 
The adrenals showed areas of focal hemor- 
rhage, more prominent in the medullary 
portions. A lymph node revealed acute 
adenitis. The remainder of the tissues were 
not remarkable. 

Summary. This 7-year-old boy had a 
splenectomy for spherocytic hemolytic ane- 
mia in December, 1955. After an asympto- 
matic interval, he died suddenly on March 
3, 1957, apparently with an acute over- 
whelming infection and Waterhouse-Frider- 
ichsen type syndrome. 

Case 3 (*T. G. No. 812189). This boy 
had a normal neonatal period. At age 6 
weeks a small soft purple subcutaneous mass 
was noted at the angle of the right mandi- 
ble. This mass became progressively larger 
and he was admitted to the University of 
Minnesota Hospital for evaluation on Nov. 
15, 1949, at the age of 8 weeks. The patient 
was otherwise asymptomatic. 

Physical examination revealed a 7 by 7 
cm. subcutaneous mass involving the right 
angle of the jaw, the right cheek, right 
pinna, and right anterior neck. It was soft, 
nontender, slightly movable, and the over- 
lying skin was ecchymotic. The remainder 
of the examination was normal. 

Shortly after admission the mass became 
suddenly larger. Hemorrhage into the mass 
was suspected and a platelet count at that 
time was 22,000. Further laboratory work 
included hemoglobin 8.9 Gm. per cent, 
white blood count 8,000 per cubic milli- 
meter with a normal differential; bleeding 
time 6 minutes, normal prothrombin time. 
Four repeat platelet counts ranged from 


*Previously reported by Good, Carnazzo, and Good.* 
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24,000 to 48,000 per cubic millimeter. Bone 
marrow examination revealed mild eryth- 
roid hyperplasia, megakaryocytosis, and 
minimal platelet formation 

A diagnosis of hemangioendothelioma 
with thrombocytopenic purpura was made. 
Surgical removal of the mass was deemed 
desirable and on Dec. 2, 1949, a splenec- 
tomy was done in an attempt to alleviate 
the thrombocytopenia. The postoperative 
course was uneventful but no improvement 
in the thrombocytopenia resulted. The pa- 
tient was hospitalized for 8 weeks following 
operation and the platelet count ranged 
from 24,000 to 70,000 per cubic millimeter. 

Examination 5 months postoperatively re- 
vealed normal growth and development, the 
mass unchanged, and a platelet count of 
24.000 

rhis child continued to be free of symp- 
toms until | a.m. on May 9, 1950, when 
high fever, vomiting, and instability began. 
The patient was seen by his physician at 9 
A.M. and a temperature of 105° F., dyspnea, 
basilar rales, and slight cyanosis were pres- 
ent. He was placed on chloramphenicol by 
mouth. His condition became worse and 
when seen again at 6 p.m. the patient ap- 
peared moribund. He died shortly thereafter 
en route to the University of Minnesota 
Hospital. ‘This patient had had no prio 
infection, no eczema, and no evidence of 
hemorrhage during his acute terminal ill- 
ness. He was not treated with steroid hor- 
mones at anv time during his illness 

Postmortem examination. Pertinent find- 
ings were restricted to the lungs, adrenal 
elands, and the tumor mass. 

The lungs were heavy and indurated 
Pink, patchy fluid exuded from the cut sur- 
faces. Microscopic examination revealed ex- 
tensive atelectasis and edema of the alveoli. 
No inflammatory cells were present. 

The left adrenal gland was grossly hemor- 
rhagic. There was extensive extravasation 
of erythrocytes throughout the cortex on 
microscopic exam‘nation. The right adrenal 
was normal 

The hemangioma measured 6 by 3.5 by 


3.5 em. It was well encapsulated, dark, firm, 
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cellular, and hemorrhagic. Microscopic di- 
agnosis was benign hemangioendothelioma. 

There was no evidence of hemorrhage in 
the brain or other viscera of this patient. 
Postmortem blood cultures were not ob- 
tained. 

Summary. This patient underwent sple- 
nectomy at the age of 10 weeks for thrombo- 
cytopenia. He died suddenly presumably of 
overwhelming infection and adrenal hemor- 
rhage after a symptom-free interval of 5 
months. 
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The effects of intermittent doses 


of adrenocortical steroids on the statural 


growth of nephrotic children 
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Milton Rapoport, M.D. 
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Linear growth of children with nephrosis 
is retarded during the active phase of the 
disorder and becomes accelerated during 
spontaneous or induced remission.’ Since 
adrenocortical steroid therapy is widely em- 
ployed to maintain remission in nephrosis*~* 
it is of interest to ascertain whether the 
known growth-suppressing influence of 
corticosteroids® ° modifies the accelerated 
growth pattern observed during the remis- 
sion of untreated nephrosis.' 

To assess these factors we have examined 
the growth patterns of 2 groups of children 
with nephrosis. One group received inter- 
mittent steroid therapy to maintain re- 


mission and the other group did not. 


MATERIALS AND METHODS 


Data were collected from 35 children 


with the nephrotic syndrome. The diagno- 
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Temple University. 

* Address, 2600 N. Lawrence Street, Philadelphia, Pa. 


**Present address, Department of Pediatrics, School 
of Medicine, State University of lowa, Iowa City, lowa. 


sis in each case was established by the usual 
criteria of albuminuria, hypoalbuminemia, 
and hypercholesterolemia. The children 
were divided into two groups as follows. 
Group A. This control group consisted of 
18 patients with nephrosis who were ob- 
served following the elimination of edema 
fluid. In 4 of these patients diuresis had 
occurred spontaneously. Of the remaining 
14 patients in whom remission was induced 
by corticosteroids,* 6 received the drug for 
10 days and 8 received the medication for 28 
days. This group consisted of patients 
treated during our early trials of steroid 
therapy, before we adopted intermittent 
maintenance steroid therapy as a regimen 
in the management of children with nephro- 
sis. Hence they were not treated con- 
temporaneously with the patients in Group 
B (vide infra) and have been under ob- 
servation for a longer period of time. 
Group B. This group consisted of 17 pa- 
tients who received cortisone and/or pred- 
nisone on an intermittent basis for peri- 


*Cortisone and the adrenocortical-active analogs wil 
henceforth be referred to as steroids. 
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ods varying from 7 to 22 months following 
the elimination of the edema fluid. Steroids 
were administered for 3 to 4 consecutive 
days of each week in doses ranging from 60 
to 500 mg. of cortisone per square meter 
of surface area per day.* 

When indicated, supplemental potassium 
was given, and all patients received single 
daily oral doses of an antibiotic (Bicillin 
300,000 units)+ for varying lengths of time. 

The two groups of patients were com- 
parable in composition as judged by the 
criteria of age, sex distribution, initially ob- 
served height, known duration of illness 
before our first observation, and total dura- 
tion of proteinuria. No statistically signifi- 
cant differences are demonstrable in these 
parameters as listed in Tables I, II, III, and 
IV. 

Neither progressive renal disease nor evi- 
dence of impairment in renal function was 
evident in any patient in either group 
during the course of this study. By our 
criteria‘ both groups consisted of patients 
with disease of comparable benignity. 

Values for height are those ordinarily 
obtained at a patient’s periodic visit to the 
clinic. We believe that any variability 
arising from individual differences in tech- 
niques of measuring is to a large degree 
cancelled out by the numerous serial values 
that were available for each child in each 
group. The people who obtained and 
recorded the values for height had no 
knowledge of any division of the patient 
population into groups. 


RESULTS 


Tables I and II show the physical char- 
acteristics of the control group (A) and the 
maintenance-steroid group (B), respectively. 

Tables III and IV show the values for 
height recorded at 5 selected points over 
the period of observation in the patients in 


*Prednisone was assumed to possess 5 times the activity 


of cortisone by weight in order to calculate comparable 
doses." 

tSupplied by the courtesy of Wyeth Laboratories, Phila- 
delphia, Pa. 
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Groups A and B, respectively. The time 
intervals between the points of observation 
are given at the right of Tables III and IV. 
The points selected were as follows: 

1. The time at which the child with 
nephrosis was first observed in our clinics. 

2. The time at which remission of the 
disease was considered to have occurred 
(e.g., not more than a trace of albumin in 
random urine specimens with a_ specific 
gravity of 1.018 or higher). 

3. The time at which intermittent main- 
tenance steroid therapy was discontinued in 
patients in Group B. The time period be- 
tween points 2 and 3 averaged 8 months in 
Group B. In Group A, point 3 was es- 
tablished to obtain a time interval com- 
parable with Group B. Hence, in Group A, 
point 3 also averaged 8 months after point 
2. 

4. The time of our last observation of the 
patients in Group B, averaging 11 months 
after point 3. Again, this point was es- 
tablished in Group A patients to approxi- 
mate the same time interval and averaged 
11 months after point 3. 


Table I. Data of patients in Group A 
(control group) 


| | Duration of 
Age* proteinuria 














Patient | Sex (months) (months) 
1. K.D. F 106 7 
2. E.S. F 73 8 
%. FF. F 148 36 
4. S.S. F 48 17 
5. R.M. M 59 28 
6. M.C. M 128 21 
7. J.G. M 57 36 
8. B.W. F 26 7 
9. C. P. F 42 18 
10. M. Y. F 39 13 
11. J.B. M 36 10 
12. S.R. M 37 17 
13. S.C. M 23 6 
14. M. M. M 74 3 
15. M.D F 66 20 
16. M. H. F 66 8 
17. V. W. F 27 14 
18. M.D F 64 9 
Mean 62.2 15.4 





*When proteinuria ceased. 
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Table Il. Data of patients in Group B (those receiving 


Cortisone 


» dosaget 


therapy ) 


Length of 
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Duration of 





Age* (me./M2 Type of intermittent therapy proteinuria 
Patient Sex months day) steroidt (months) (months) 
eS I 39 150 P 10 4 
, R.G M 66 190 P 20 3: 
3 N.M M 82 135 P 7 24 
aoe M 52 120 C+P 20 30 
5. K.W M 17 120 P 11 16 
6. M.A I +8 115 P 16 11 
R. ¢ M 51 80 Cc 10 15 
6. W.S M 6 145 C+P 22 11 
9. L.Z I 6 120 P g 10 
10. J.B I 79 130 C+P 9 5 
ll. D.M I 7 140 P 11 8 
l R.R I 100 P 7 10 
is. W. P M 73 115 P 10 2 
i4. WLS M 64 500 Cc 9 3 
15. J. M M 105 350 Cc 10 34 
16. R. T M 57 380 C+P 12 23 
Tee A M 60 500 Cc 11 7 
Mean 60 199 12 14.5 
When proteinuria ceased 
tWhen prednisone was administered the amount listed is 5 times the actual dose. This was done to obtain equivalent cor- 
one dosages : 
( cortisone: P prednisone 


Table IIL. Heights of Group A patients during period of observation 








Interpolated value 


Heights 
(inches Interval between points of study* 
Point f study* (months) 
Patient I 2 ; 4 ,) I to 2 2 tod 3 to 4 4to 5 
K.D 16.00 $9.25 50.50 53.00 54.75 6 7 il 11 
ES 1?.00 $4.75 $6.75 51.50 53.00 7 8 14 23 
PI 8.00 59.00 60.00 +7 6 
ss 37.95 58.95 $3.00 5.004 50.00 5 13 10 23 
R.M 55.50 59.50 $2.25 $6.00 54.50 | 9 16 $2 
M. ( 1.00 55.25 56.50F 58.50 17 8 11 
1G 37.50 16.50 $8.75 50.50 55.75 0 8 Q °6 
B.W 35.00 16 00 37.25 $1.00 53.00 7 12 18 
Cc. P 34.50 39.00 $1.50 $3.50 $7.25 17 8 9 24 
M.\¥ 6.50 39.00 $2.00 $4.75 $9.75 6 9 15 23 
1B .> 1) 9 00 10.75 $4.00+ $8.50 7 7 10 19 
SR 7.00 37.75 10.50 $2.50 $5 25 6 8 10 15 
Ss. ¢ 3.00 4.95 37.00 39.50 } 9 13 
MM $3.00 $3.95 14.75 $7.50 3 8 14 
M.D $0.75 16.75 20 
M.H $7.00 18.00 50.00 52.00 } 10 7 
VW 31.75 33.75 35.50 38.00 $0.25 } t 9 10 
M.D 39.50 $1.50 $3.50 8 5 
Mean 11.6 8 11. 22.9 
Po 1, when first observed; Point 2, when significant proteinuria ceased; Points 3 and 4, see text for explanation; and 

‘ont 5, when last observed 
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Table IV. Heights of Group B patients during period of observation 


Heights 
(inches) 


Points of study* 





Interval between points of study* 
(months) 

















Patient 1 2 3 4 1 to 2 2 to 3 3 to 4 
A. P. 35.25 35.50 38.00 41.00 l 7 9 
R. G. 37.00 47.75 392 8 
N. M. 46.25 5! 53.75 54.50 27 6 3 
a. Ee 37.25 : 44.50 $5.00 22 10 6 
K.W 42.50 46.00 49.50 52.50 19 14 17 
M.A 34.25 39.75 41.25 $3.00 20 10 5 
R.C 38.00 42.50 43.50 13 3 
Ww.sS 29.75 34.00 36.25 39.75 15 9 15 
L. Z. 35.75 36.50 39.00 42.50 4 10 12 
J. B. 44.50 45.00 46.00 48.75 4 5 13 
D. M. 33.00 34.50 35.50 37.00 7 8 5 
R. R. 43.00 43.50 44.50 48.50 1 6 14 
A 46.50 +9.50 52.25 10 12 
W.S. 43.00 44.75 $8.75 8 19 
J. M. 51.00 51.50 53.75 56.00 3 11 15 
_& eA 33.50 35.50 37.25 38.25 8 7 4 
P.G 40.00 40.75 42.75 $5.50 3 7 14 

Mean 12 8.2 10.9 

*Point 1, when first observed; Point 2, when significant proteinuria ceased; Point 3, when intermittent steroid therapy was 


discontinued; and Point 4, when last observed. 


5. The time of our last observation of 
the patients in Group A: a reference point 
in time necessitated by the fact that Group 
A patients have been followed for longer 
periods of time than patients in Group B. 

Table V and Fig. 1 summarize the growth 
increments in each group. Statistical sig- 
nificance was assessed by the use of Stu- 
dent’s t test for the determination of 
probability (p) values. 

The values for growth increments of pa- 
tients in Group B during the period in 
which they received intermittent steroid 
therapy are significantly lower than of those 
in Group A during a comparable period of 


time. 


DISCUSSION 


All patients in the maintenance-steroid 
group received doses of a steroid exceeding 
10 mg. per square meter of surface area 
per day, which Blodgett and colleagues® 
‘laim to be the growth-suppressive level of 
laily cortisone therapy. 

No statistically significant differences in 


growth increment could be demonstrated 


between a small number of children in 


Group B who received cortisone inter- 
mittently and an equally small number in 
the same group who received prednisone 
intermittently. 

The mean growth increment of each 
group is quite similar between points 3 and 
+. This interval of time afforded the first 
opportunity of assessing the influence of the 
disease upon growth, apart from any steroid 
effect. The similarity in growth increments 
during this interval of time is taken as 
additional supportive evidence that the two 
groups form a reliable basis for comparison 
and that any differences in growth incre- 
ments prior to this time may be of real 
significance in relation to the effects of 
steroids. 

Growth increments within the same group 
were compared. The only statistically sig- 
nificant change occurred when intervals 3 
to 4 and 4 to 5 were compared in the con- 
trol group (p <0.05). Growth incre- 
ments were lower during the 4 to 5 than 
the 3 to 4 period. This could indicate a 
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slowing down of growth when, after a 
sufficient growth spurt during recovery from 
disease, these children approached their 
individually expected height. 

Much of the above data agrees with the 
observations of Bauer’ who studied the 
growth rates of 34 children with nephrosis. 
He that, of the 


disease ceased to exist, a time interval ap- 


concluded once evidence 
proximating twice the length of their illness 
was required for these patients to attain 
their expected place on standard growth 
charts. He observed that patients who were 
the smallest for their age when first seen 
were those that eventually died. As he 
points out, this raises the question whether 
the disease was present for some time in 
a subclinical phase before it produced rec- 
ognizable symptoms. The fact that detection 
of altered growth reflects changes occurring 
months previously lends some credence to 
his hypothesis. The possible error in relating 
low height:age ratios when first observed 


with a poor prognosis is apparent. Many 


genetically small children will be classed as 


AVERAGE GROWTH 
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having severe disease without real cause. The 
fact that several of our patients with severe 
disease leading to a fatal outcome did not 
have exceptionally low height:age ratios 
when they were first observed is not in 
agreement with Bauer’s observations. And 
conversely, some of our patients with very 
mild disease exhibited a low value for the 
height: age ratio at the recognizable onset of 
their illness. Bauer uses this ratio expressed 
as a per cent of chronologic age for purposes 
of comparison. This derived value is subject 
to such inherent variability, especially when 
comparing differences between younger and 
older age that believe it is 
unreliable. 

We have no ready explanation for the 
fact that growth increments are higher in 
both groups in the present study between the 
time of first and the end of 
significant proteinuria. In spite of slight 
differences in time parameters employed by 
us and by Bauer, this finding is at variance 
with his observations. It appears that the 
greatest acceleration in growth occurs when 


groups, we 


observation 


INCREMENTS OF NEPHROTIC 


CHILDREN DURING’ PERIODS OF OBSERVATION 
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Table V. Statural growth rates in children during the course of nephrosis 











| Group A Group B 
| (control) (intermittent steroids) 
terv | . 
PP eis (inches/month) (inches/month) 
of study* | Average | S.D. Average S.D. P values 
1 to 2 0.296 +0.103 0.256 +0.085 > 0.1 
1 to 3 0.297 +0.059 0.242 *0.051 < 0.002 
3 to 4 0.238 *0.053 0.237 *0.068 > 0.5 





*Point 1, when first observed; Point 2, when significant proteinuria ceased; Point 3, Group B, when intermittent steroid 
administration ceased and Group A, established to obtain a comparable time interval; Point 4, Group B, when last observed 


and Group A, established to obtain a comparable time interval. 


daily urinary protein losses have begun to 
fall to low levels. 

During active disease the growth rate of 
a child with nephrosis is inversely related 
to the activity of the renal disease as esti- 
mated by proteinuria. With the advent of 
remission proteinuria diminishes or disap- 
pears. Nitrogen balance then becomes 
positive’ and rapid statural growth occurs 
in an apparent effort “to catch up to the ex- 
pected height.” This rapid spurt in growth 
may last for an average of 20 months. 
Steroid therapy to induce and maintain a re- 
mission of the disease appears to cause a 
decrease in the expected nitrogen anabolism 
and hence retardation of expected growth. 

Our observations indicate that when the 
disease of children with nephrosis is in re- 
mission, there is a phase of accelerated 
growth in height. Intermittent administra- 
tion of steroids during this phase tends to 
retard this otherwise accelerated growth 
rate. We have not had sufficient time to 
observe whether those who received inter- 
mittent steroid therapy will eventually com- 
pensate for this added delay in growth and 
attain a final growth achievement which 
is equivalent with those who did not receive 
prolonged intermittent steroid therapy. 

Current evidence indicates that the maxi- 
mal benefits of therapy in the nephrotic 
syndrome can only be obtained by intensive 
and at times prolonged administration of 
steroids. Until there is an answer to the 
question of possible permanent untoward 
effects induced by long-term intermittent 


steroid therapy it would seem important to 
individualize the management of patients 
with nephrosis once remission, as judged 
by no laboratory signs of activity of the 
disease, has occurred. Present data, in- 
cluding our own, are as yet inadequate for 
an assessment of the effects of intermittent 
steroid therapy on the ultimate growth 
achievements of patients with nephrosis. 


SUMMARY 


The linear growth patterns of two groups 
of children with nephrosis were studied. 
One group received prolonged intermittent 
corticosteroid therapy to maintain remission 
and the other group (control) did not. Al- 
though the growth increments of each group 
were accelerated just prior to and following 
remission, those of the patients receiving 
intermittent corticosteroid therapy were 
significantly lower than the growth incre- 
ments of the control group. These differ- 
ences in growth rates were no_ longer 
significantly different when _ intermittent 
corticosteroid therapy was discontinued in 
the first group. Several aspects of growth 
changes occurring during the nephrotic 


syndrome are discussed. 


The advice and encouragement offered by 
Wilton Krogman, Ph.D., and David Rigler, 
Ph.D., are gratefully acknowledged. 
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The effect of hemolysis on the van den Bergh 


reaction for serum bilirubin 


Charles J. McGann, B.S., and Robert E. Carter, M.D.* 


BROOKLYN, N. Y., AND IOWA CITY, IOWA 


Various methods for the estimation of 
bilirubin in blood or urine are based on 
spectrophotometric analysis of the sample 
or upon van den Bergh’s application of the 
Ehrlich diazo reaction.” * An extensive liter- 
ature exists on the standardization of the 
latter method and on the variations which 
may occur as the result of the protein con- 
tent of the serum, the acidity at which the 
reaction is carried out, and the proportions 
of volatile solvents in the test solution. The 
significance of several of these features are 
discussed in recent publications.* * ° Opin- 
ion of the effect of hemolysis in serum sam- 
ples on the van den Bergh reaction is varied, 
however. Some standard texts state that the 
presence of hemolysis invalidates the test but 
fail to mention the change produced.* * * 
Other texts make no mention of the effects 
of hemolysis or indicate that only “marked” 
hemolysis has an effect.* *® ** Still other 
authors state that hemolysis in serum sam- 
ples has no effect on the van den Bergh re- 
action.** ** 

Using spectrophotometric methods for 
estimating serum bilirubin content, early 
workers recognized the interference caused 
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by small amounts of oxyhemoglobin in the 
serum examined.* **'* "© Recent studies 
confirm their findings and provide methods 
for correcting any existing hemolysis.'* '* '° 
However, in several recent modifications of 
van den Bergh’s technique, no mention is 
made of the possible effects of hemolysis in 
serum samples,” *° 
demonstration in 1939 that the presence of 


‘21 in spite of Engel’s** 


hemoglobin in serum samples reduced the 
measured bilirubin content. Laurence and 
Abbott** found that hemolysis increased the 
measured bilirubin level in serum samples in 
their test system. White and co-workers,”* 
however, using the Ducci and Watson modi- 
fication of Malloy and Evelyn’s method, 
found that hemolysis lowered the measured 
bilirubin content of their samples.*° 

Hemolysis is rare in blood samples ob- 
tained by venipuncture from adult patients. 
However, observation of heel-puncture sam- 
ples obtained from infants and presented to 
our laboratory for determination of biliru- 
bin indicated that gross hemolysis was pres- 
ent in nearly one-third; this experience is 
apparently shared by White and co-work- 
ers.*° Since consistent opinion on the effect 
of hemolysis on the van den Bergh reaction 
could not be found, the following study was 
undertaken with the hope of providing more 
data on the subject. 
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METHODS 


The van den Bergh reaction was carried 
out according to the method of Kingsley.” 
This technique represents a slight modifica- 
tion of the method of Malloy and Evelyn,** 
differing in the acidity of the test solution 
and the proportion of methanol to the total 
test volume. It was the method used in 
previous studies in our laboratory® and of- 
fers several advantages as a micro or semi- 
micro technique. Briefly, the method in- 
volves the reaction of from 0.1 to 1.0 ml. 
of serum with 2.0 ml. of diazo reagent pre- 
pared exactly in the method of Malloy and 
Evelyn.** Water is added to make a‘6.0 ml. 
test volume and the color development of 
the “direct” reaction is measured at 1 and 
15 minutes. Then 3.0 ml. of methanol is 
added to obtain a total bilirubin value in a 
theoretical test volume of 9.0 ml. Thirty 
minutes are allowed for full-color develop- 
ment in this portion of the test. 

Jaundiced sera were obtained by veni- 
puncture from adult patients or from in- 
fants with erythroblastosis at the time of 
exchange transfusion. These samples showed 
no gross hemolysis and no absorption peaks 
could be demonstrated at 580 or 540 mu. 
Hemoglobin solutions were prepared by 
washing red blood cells from normal adult 
donors 3 times with saline; then the cells 
were hemolyzed, and the stromal lipids were 
extracted with toluene. The hemoglobin 
content of the resultant solution was ad- 
justed to a concentration of 4.0 Gm. per 
cent by addition of distilled water (as meas- 
ured by a calibrated spectrophotometer). 
From this stock solution and appropriate di- 
lutions of the stock solution with distilled 
water, calibrated 20 mm.* pipettes were 
used to deliver 20 mm.* aliquots of hemo- 
globin solution to different volumes of jaun- 
diced serum. Samples thus prepared were 
then reacted with the diazo reagents. Serum 
volumes used in the reaction ranged from 
0.1 to 1.0 ml. Appropriate “blank” nonreac- 
tive tubes were maintained for each serum 
and for each hemoglobin concentration. 

All measurements were made on a Cole- 
man Junior spectrophotometer (Model 
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18-A) at 540 my with the use of cuvettes 
19 by 108 cm. The spectrophotometer was 
calibrated periodically against appropriate 
standards. 


EXPERIMENTAL RESULTS 


The results of the experiment are pre- 
sented in Figs. 1, 2, and 3. The “one-min- 
* and “fifteen-minute” direct azobilirubin 
color density as well as the total azobilirubin 
color density is given for 4 of the samples 
tested at varying hemoglobin concentrations. 
The results on the samples presented in the 
graphs are representative of the many ex- 


ute’ 


amined. The universal pattern seen was a 
decrease in the measured bilirubin content 
of the serum sample with increasing con- 
centration of hemoglobin. Variations in the 
degree of effect existed, however, and there 
appeared to be no consistency in the pat- 
tern between samples. In some samples the 
reduction in the total azobilirubin color 
density could be accounted for by the de- 
crease in the measured level of conjugated 
bilirubin (Sample A, Fig. 1, Sample C, Fig. 
3), while in other samples, there was a re- 
duction in measurable conjugated and non- 
conjugated bilirubin, as shown by the dif- 
ferences in slopes of the direct and _ total 
bilirubin curves in Sample B, Fig. 2. In cer- 
tain samples, the reduction in measured 
azobilirubin bore a satisfactory linear rela- 
tionship to the hemoglobin content of the 
serum (Sample D, Fig. 3), whereas in other 
samples, the response was clearly not linear. 
Comparison of the spectrophotometric ab- 
sorption curves for acid hematin and azo- 
bilirubin indicated no coinciding absorption 
peaks or other possible explanations for the 
observed effects. 

In nonicteric serum samples, hemolysis 
could be detected by the naked eye at hemo- 
globin levels of approximately 1 by 10 
Gm. per milliliter. In jaundiced serum sam- 
ples, however, the discernable level of he- 
molysis varied between 2 and 3 by 10 Gm. 
per milliliter, values comparable to those 
noted by Davis and Sheard.*® 

When serum volumes less than 1.0 ml. 
were used in the van den Bergh reaction, 
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the effect of hemolysis was less than when 
volumes of 1.0 ml. were used. At serum vol- 
umes of 0.1 ml., a slight but consistent re- 
duction in azobilirubin color development 
was seen. This amounted to approximately 
5 per cent reduction at the level of discerna- 
ble hemolysis, compared with approximately 
15 per cent reduction at the same level of 
hemolysis when a full 1.0 ml. of the same 
serum sample was used in the reaction. 

DISCUSSION 

A portion of the variation in the effect 
of hemolysis on measured bilirubin levels in 
random serum samples may be explained by 
differences in the total protein or albumin 
content of the samples tested. The effect of 
varying concentrations of protein in the van 
den Bergh test system is well knowan.* * * 
Unfortunately, protein levels were not de- 
termined on the samples tested. It is diffi- 
cult, however, to explain differences in 
qualitative reaction on the basis of variation 
in the protein content of the test system. 
Thus, the fact that a linear response with 
increasing hemoglobin concentrations was 
not seen in all samples and the fact that 
differences in the degree of effect on non- 
conjugated and conjugated bilirubin could 
be demonstrated indicate that mechanisms 
other than the total protein content of the 
system play a role. A portion of the quanti- 
tative effect of hemolysis in a given sample 
may be explained by the buffering effect of 
hemoglobin and the resulting change in 
acidity in the test solution.** It is unlikely 
that this could be the total explanation 
since the amount of hemoglobin added to 
each sample of serum was very small and 
no consistent shift in the acidity of the test 
solutions could be demonstrated with the 
pH electrometer employed on several sam- 
ples where these measurements were made. 
To date, no adequate explanation for the 
qualitative differences in the effects of he- 
molysis on the van den Bergh reaction ex- 
ists; until such reasons are found, it seems 
impossible to correct accurately the van den 
Bergh determination for the presence of 
hemolysis in serum samples. 
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Figs. 1, 2, and 3. Decrease in azobilirubin color 
density with increasing serum hemoglobin content 
in 4 representative serum samples. The approxi- 
mate level of grossly discernable hemolysis in 
jaundiced sera is noted in each figure. 
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While the effect of hemolysis is usually 
small and while it may be minimized by 
using the smallest volume of serum consist- 
ent with the bilirubin level, the fact that 
hemolysis does have an effect on the meas- 
ured bilirubin content of serum samples 
must be appreciated by the pediatrician. 
With infants, where blood samples are fre- 
quently hemolyzed and where the absolute 
bilirubin level is used as a guide for therapy 
of erythroblastosis, these variations in the 
van den Bergh reaction may be of clinical 
significance. Even though the reduction in 
measured bilirubin content of a grossly he- 
molyzed sample may not exceed 10 per cent 
with a semimicro technique, all reasonable 
precautions should be taken to minimize the 
amount of hemolysis incident to blood col- 


lection. 


SUMMARY 


In the van den Bergh reaction, hemolysis 
in serum samples results in decreased azo- 
bilirubin color development and hence in 
measured bilirubin levels which are falsely 
low. The reduction in measured bilirubin 
content of serum samples ranged from 5 to 
15 per cent at discernable levels of hemol- 
ysis depending on the volume of serum used 
in the reaction. No adequate explanation for 
the effects of hemolysis on the van den 
Bergh reaction could be found. Qualitative 
as well as quantitative differences in the 
effects in individual serum samples make 
correction of the van den Bergh type of re- 
action for the presence of hemolysis un- 


certain at the present time. 
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“Premature thelarche” and “premature 


metrarche” folloned by normal adolescence 


Helmut P. G. Seckel,+ M.D. 
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THE appearance in_ postneonatal in- 


fancy and preadolescent childhood, i.e., 
between about ¥2 and 7 to 8 years of age, 
of either maturing breast tissue or sexual 
hair is generally recognized as a clinical and 
endocrinologic entity.' The terms “prema- 
ture thelarche” and “premature pubarche” 
have been widely adopted to designate the 
two conditions. Gonadotropic hormone and 
sex steroid assays have been shown to be 
on the same very low level as that of 
average age or height peers. The pathoge- 
netic theory of a premature competence or 
responsiveness of specific target organs or 
tissue receptors to the infantile blood levels 
of estrogen or testosterone has, therefore, 
been advanced. The source of both hor- 
mones in either sex at this age is thought to 
be chiefly the adrenal cortex. 

As early as 1923 Reuben and Manning* 
have described examples of what they called 
“precocious menstruation” in otherwise 
completely immature girls. They wrote: 
“Precocious menstruation may occur in 
girls from 1 to 7 years of age; it returns 
regularly every month; there is no leucor- 
rhea; physical development is normal; and 
there is cessation of menstrual flow at the 


end of a variable number of months”; after 
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a cycle-free interval of several years, nor- 
mal adolescent maturation follows. No 
explanation was given at the time of the 
puzzling condition but a careful differential 
diagnosis was worked out between the 
various causes of vaginal bleeding in im- 
mature girls.* In the paper just quoted the 
present writer discussed a personal observa- 
tion in terms of several alternatives, among 
them “precocious menstruation” or what 
one might describe as an isolated premature 
estrogenic response of the uterine mucosa.” 
He added: “Although the occurrence of 
such a syndrome is still in doubt it might 
be worthwhile to watch out for it.” 

This was done during the last decade, 
along with an unsuccessful search of the 
literature for pertinent publications. The 
result was the case observation presented 
below which extends over 6 years. The 
girl’s case history, after only 1% years of 
study, had been briefly tabulated and illus- 
trated in a 1955 lecture under the somewhat 
hasty title of “cryptogenic” or “idiopathic 
sexual precocity”* (Fig. 1, B). In the per- 
spective of 4 more years of observation, the 
girl now seems to be an example of that 
long searched-for condition which, by 
analogy, may be termed “premature me- 
trarche.” 


CASE REPORT 


Previous history. Leslie C., No. 594429, 
was born in Chicago, Illinois. on Feb. 2, 
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1948. The patient is the only child of 
healthy young parents. Possibly her mother 
had had a miscarriage at 2 months’ preg- 
nancy in 1949. Of notable illnesses in the 
family there was a benign pelvic neoplasm 
in the father’s mother who underwent a 
subtotal hysterectomy. The mother’s father 
and mother had “gout” and “rheumatoid 
arthritis,” respectively. Both the father’s 
grandmothers and one or two sisters of his 
maternal grandmother had diabetes mel- 
litus. Both the patient’s parents were rather 
tall in stature. 

The father’s pubescence was said to have 
begun at the age of 12 years. The age at 
menarche was known in the father’s mother 
(11 years) as well as in the mother (15% 
years), her sister (13 years), and their 
mother (13 years). 

The birth history was perfectly normal. 
The mother experienced vaginal spotting for 
the first 3 months of gestation. The birth 
weight was 6 pounds, 10 ounces (3.0 kilo- 
grams). The infant was breast fed for 6 
weeks and then raised on artificial feeding. 
Neither nutritionally nor developmentally 
was there anything abnormal in the feeding 
history. Her first tooth erupted at 7 months 
and later dentition was early but not abnor- 
mally so. This was also true of neuromotor, 
personality, and scholastic maturation. Rou- 
tine immunizations were given up to 1959; 
the tuberculin test was negative in 1957. 

Her record of past illnesses included: 
successful prevention of measles during in- 
fancy; x-ray therapy to the adenoids for 
recurrent upper respiratory infections with 
earaches in 1951, followed by tonsillectomy 
in 1957 (both on outside recommendation) ; 
mumps and measles in 1954; chickenpox in 
1957 and rubella in 1958. About 1957 it 
was noted that her left hip was on a higher 
level than the right when she was standing 
and walking but there was no limp; a 
dorsolumbar kyphoscoliosis was present. 
This was first treated by a built-up heel in 
the right shoe and, in 1959, by surgical 
insertion of staples into the right femoral 
epiphyseal plate (Presbyterian—St. Luke’s 
Hospital, Chicago). 
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Present history. Before mid-January, 
1954, the mother noticed that Leslie’s 
breasts were enlarged to a “puffiness” of 
about 5 cm. across. Also, the nipples became 
slightly protuberant and changed in color 
from pink to dark brown. Late in January 
slight vaginal spotting was observed, con- 
sisting of 2 to 3 drops of brown blood on 
2 consecutive days. For the following week, 
after one day of spotting, a slight colorless 
mucus discharge was noted. On February 
19 more definite spotting with several drops 
of fresh blood appeared, increasing over the 
next two days to about 3 to 4 teaspoonsful 
per day. The blood was dark the first two 
days and brighter red the third; there was 
no clotting. Occasional cramps were re- 
ported. No pubic or axillary hair was noted. 
She had not seemed to grow at a higher 
rate during recent months. There had been 
no change in personality and behavior 
lately. She continued to be a quiet, sensitive 
child who was in no way interested in the 
opposite sex. An intense and repeated search 
for estrogen-containing cosmetics or other 
articles was undertaken and none were 
found. 

Clinical observations from age 6 to 12 
years. A graph illustrating the patient’s two 
phases of sexual changes, her somatic 
growth and her intercurrent illnesses is 
presented in Fig. 1. Except for the ortho- 
pedic condition of her left hip (Fig. 1, B 
and C) there were no noteworthy con- 
tributory findings, especially none in the 
central nervous system. The blood pressure 
was normal throughout (about 98/60 mm. 
Hg). The chest x-ray, tuberculin and Kahn 
tests, and routine blood and urine examina- 
tions were likewise normal. 

During her hospitalization in February, 
1954, at the age of 6 and 2 years, she 
appeared to be a healthy girl of little more 
than average-size and with a premature 
mammary development (Figs. 1, A, and 2). 
There was bilateral engorgement of palpable 
breast tissue 5 cm. in diameter with budding 
and pigmentation of the nipples. There was 
no other skin pigmentation. No sexual hair 
was present. On gynecologic consultation 
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Fig. 1. Graph illustrating sexual changes in Leslie C., aged 5%} to 11542 
years. Phase I, left, 542 to 7#42 years: Premature thelarche with pigmenta- 
tion of nipples (curve B, photograph A) and premature metrarche (left ar- 
rows): last vaginal spotting between mumps and measles (bars M, P). Note 
absence of pubic hair (zero, curve H). Interphase, middle, 7412 to 9:0 years: 
sexually infantile period. Phase II, right, 9:0 to 11%42 years: early normal 
sexual maturation (curves B and H, right arrows, photographs B, C): note 
rather pale nipples; no axillary hair at 115429 years. Diffuse goiter of puberty 
at 11:0 years (thyroid symbol). Somatic growth in weight and height (top 
curves): Circles, weight in kilograms; dots, height in centimeters; unbroken 
lines, patient’s measurements; broken lines, those of means for girls in Iowa 
growth charts. B. breast tissue; V. vaginal bleeding; H. pubic hair; P. mumps; 
M. measles; C. chickenpox; R. rubella 
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the labia minora appeared somewhat promi- 
nent but within normal variation. No abnor- 
mal pigmentation of the external genitals 
was noted. The clitoris was not enlarged. 
The vagina was small and entirely infantile 
and contained some blood-tinged fluid. The 
uterus was likewise infantile in size and no 
adnexal masses were palpated. Upon vagi- 
poscopy there were no significant changes 
from the infantile norm and no foreign body 
was found. Later the same year, when 
vaginal bleedings had long ceased, a 3- 
month period of daily morning rectal 
temperatures showed a swing from 97.8° 
to 99.0° F. and an average of 98.5° + 0.5°, 
except during two mild feverish infections. 

Her somatic growth during the 6-year 
period stayed within, or very near, the plus 
1 standard deviation from means for height 
and weight of normal girls (Fig. 1). Pro- 
portionally, at 6 and ‘42 years of age, her 
symphyseal height related to total height 
was that of a 7-year-old average girl and 
her relative arm span that of a 9-year-old 
girl. Her skeletal age was then normal (6 
years). Her dental maturation at ages 6742 
and 744 was partially advanced by about 
2 years and at age 10''4» by about | year; 
at the latter age she had 28 permanent 
teeth. Psychosexually she behaved entirely 
like an immature girl of 6 to 11 years of 
age. 

After discharge from the hospital she had 
2 more periods of vaginal spottings, from 
March 31 to April | and from April 24 to 
27, 1954. The last spotting occurred be- 
tween the occurrence of mumps (April 16) 
and of measles (May 15). There were no 
more vaginal bleedings at any time until 
about 5 years later. The breast tissue 
receded gradually until age 7*;2 years (mid- 
1955) and the breasts remained infantile 
to the age of 8''4o years (early 1957, Fig. 
1, B). 

Laboratory studies (1954). A skull x-ray 
and intravenous pyelogram were normal at 
age 6', years. Vaginal smears, taken 5 
times between March 15 and 31 and once 
each in August and October, 1954, failed 
to show the slightest estrogenic effect (Dr. 
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G. L. Wied). Urinary sex hormone assays 
late in February, 1954, were reported as 
follows (Dr. G. M. Riley, University Hospi- 
tal, Ann Arbor, Michigan): “We could 
demonstrate no estrogen in the 24-hour 
specimen. The follicle-stimulating hormone 
test was negative at 6 mouse units per day. 
These results are normal for a child of this 
age.” At the same time, two 24-hour urine 
specimens of 515 and 650 c.c. yielded 0.26 
and 0.23 mg. of creatinine, respectively, 
and 1.6 mg. of 17-ketosteroids, likewise 
normal for a 6-year-old child. An attempt 
to determine urinary pregnandiol failed for 
technical reasons. 

If the brief period of temporary prema- 
ture sexual changes early in Leslie’s life is 
called “Phase I” then, after a_ sexually 
neutral interval of about 1% years, “Phase 
II” began early in 1957, at 8!» years of 
age, with what is known as “early normal” 
sex maturation. It consisted at first of 
budding of breasts and nipples (Fig. 1, B). 
However, this time the nipples were less 
pigmented and remained rather pale to age 
115; when the breasts were well formed 
Fig. 1, C). Pubic hair appeared first in 
mid-1958, at age 104, years, and axillary 
hair shortly thereafter. The menarche oc- 
curred in February, 1959, at 11%9 years 
(Fig. 1). The first menstrual period lasted 
from February 28 to March 2, 1959; that 
same year menstrual periods reappeared on 
June 29 lasting 9 days, on July 27 lasting 
8 days, on August 23 lasting 9 days, on 
September 12 lasting 6 days, and on Oc- 
tober 30 lasting 4 days; intervals measured 
4 months, 28, 28, 21, and 19 days, respec- 
tively. Between 9% and 11% years the 
usual early adolescent growth spurt took 
place (Fig. 1). Shortly before the menarche 
a soft diffuse swelling was noted in front 
of her neck. On 2 examinations one year 
apart this goiter proved to be adolescent in 
type with no nodules in the substance of 
the gland and no palpable regional lymph 
nodes (there had been radiotherapy of the 
adenoids at age 3). Thyroid extract in 
doses of 4% to 1¥%2 grains (15-90 mg.) per 
day was administered since January, 1959. 
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She was last seen in excellent health on 
Oct. 20, 1959. 


DISCUSSION AND COMMENT 


As indicated earlier, a diagnosis of “cryp- 
togenic” sexual precocity was at first 
entertained.* When vaginal bleedings ceased 
following the measles infection, the faint 
possibility of a complicating oophoritis was 
discussed. However, about 6 months later, 
when the girl was again seen in the Clinics 
at 6% years of age, doubt first arose in 
regard to that diagnosis. Vaginal bleedings 
had altogether ceased, the breast tissue and 
the mammillary pigmentation had clearly 
regressed, sex hair had failed to make its 
appearance, and there was no noteworthy 
somatic growth spurt. The possibility of 
“premature thelarche” was then first sug- 
gested, although the nipples seemed rather 
deeply pigmented; also, no vaginal bleeding 
had so far been reported to be associated 





Fig. 2. Photograph of Leslie C., aged 642 years, 
showing torso in half-profile with premature 
thelarche. 





August 1960 


with it. However, the laboratory studies 
seemed to agree with the assumption of pre- 
mature thelarche.* 

On the other hand, all findings or lack 
of them argued against both true precocious 
puberty and exogenous estrinization. In 
either condition one would have expected 
a down, or even definite growth, of pubic 
hair, a degree of palpable uterine enlarge- 
ment, and an estrogenic response of the 
vaginal epithelium. In the case of precocious 
puberty’ ° a somatic growth spurt and ad- 
vanced skeletal maturation would also have 
occurred and, in the case of extraneous 
estrogen intake,** skin areas other than 
that of the nipples might have appeared 
pigmented. 

At the time when premature thelarche 
was first suggested, Reuben and Manning’s 
early report on “precocious menstruation” 
was: also brought to mind.? The authors 
had described it as an isolated phenomenon, 
without any other estrogenic response such 
as mammary engorgement. In the same 
manner, later on, “premature thelarche” 
was defined as an isolated sign not ac- 
companied by vaginal bleeding.* However, 
there did not appear to be any serious 
theoretical objection to an occasional com- 
bination, in the same girl, of both these 
estrinization phenomena. In the absence of 
laboratory evidence of abnormally increased 
estrogenic activity, it was natural to assume 
that both mammary tissues and uterine 
mucosa had prematurely and temporarily 
responded to the normally subliminal traces 
of circulating estrogens derived, even in a 
completely immature girl, from the cortex 
of the adrenal gland.’ Because of the less 
than monthly (“men’’-strual) cycles of the 
scanty vaginal bleedings and in order to 
stress the purely local response of the 
mucosa of the uterus (“metra”), the term 
“premature metrarche” rather than “pre- 
mature menstruation” was here introduced. 
The fact that, in spite of failing evidence 
of cyclic estrogen production, there was in 
this girl a certain “menstrual” rhythm of 
bleeding [as there is in stimulation by 
ovarian estrogenic neoplasms]* might tenta- 
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tively be ascribed to an inherent cyclic re- 
sponsiveness of the endometrium. With this, 
conceivably, the toxins of the measles may 
have interfered at the time of cessation of 
vaginal bleedings. 

As time went on, more and more sup- 
port accumulated for the notion of a com- 
bined premature thelarche and premature 
metrarche. In the first place, a more than 
1'%-year-long interphase of complete abey- 
ance of sexual characteristics succeeded 
Phase I of the girl’s sexual changes. During 
that neutral interval, somatic growth ap- 
peared to have continued at the same rate 
as before. There was no change, either, in 
regard to the child’s environment, particu- 
larly to the mother’s cosmetic practices. 
Second, during the following 4 years, be- 
tween ages 9 and 12, Phase II of her sexual 
changes was observed which consisted of 
an “early normal” sexual maturation. 

Phase II was entirely regular with respect 
to expression and sequence of sexual phe- 
nomena. Breast tissue began to grow at 9 
years and sex hair at 10, followed by the 
menarche at 11. This corresponded to the 
onset of puberty on the part of the father 
at 12 years and that of his mother at 11.° 
The pigmentation of the nipples was less 
intense during Phase II than it had been 
during Phase I. She experienced a normal 
(pre-) adolescent growth spurt and her 
denture was complete at the age of 11. Her 
psychosexual maturation corresponded like- 
wise to her chronologic age. The goiter was 
that observed customarily in adolescents; 
there was no indication of thyroid cancer 
inspite of a history of pharyngeal irradi- 
ation. 


SUMMARY 


A case report is presented of a healthy 
girl who, between 6 and 12 years of age, 
experienced 2 phases of sexual change with 
a silent interval between them. Phase I 
lasted from 6 to 7%2 years of age and was 
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characterized by an_ isolated subliminal 
estrogenic response of mammary tissues and 
uterine mucosa. The latter response, con- 
sisting of irregular vaginal bleedings, oc- 
curred only during the first 3 months and 
ceased following an infection with measles. 
This phase was termed “premature thelar- 
che and metrarche.” The absence of sexual 
hair growth, of a somatic growth spurt, of 
positive estrogen laboratory tests, and of 
any other demonstrable cause for the pre- 
mature vaginal spottings appeared to con- 
firm the diagnosis. There followed an inter- 
phase, from 7%2 to 9 years, of complete 
absence of all sexual phenomena. Between 
9 and 12 years a perfectly regular picture 
of “early normal” adolescent maturation 
was observed, with the menarche at 11 
years of age (Phase II). 
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Self-feeding in infancy 


Charles Hendee Smith, M.D.* 


PRINCETON, N. J. 


TWENTY years ago I watched a young 
mother¢ feeding her baby of 4 months 
by a method which she had devised herself. 
It was obvious that she had found something 
new and fundamentally different from the 
way in which babies usually were fed. I 
adopted the method at once, and since have 
taught it to all the mothers of babies in my 
practice by the middle of the infant’s first 
year. It is uniformly successful if it is used 
with intelligence. 

The first step is to train the baby to hold 
his own bottle, at about 4 months of age, 
when he is able to use his hands for volun- 
tary grasping. A baby who holds his bottle 
can be easily trained to hold his cup. The 
“sissies,” who will not take a bottle unless 
it is held for them, learn the use of a cup 
less readily. Orange juice may be taken from 
a cup at about 2 months and milk by the 
middle of the first year. Of course, the plan 
of giving a cup for all feedings from birth, 
never using a bottle, has its advocates, but it 
has disadvantages. It is more difficult to feed 
a baby with a cup in his first weeks, it is 
harder to get a full feeding down, and it 
takes longer than it does to give a bottle. In 
the first half year, at least, it is easier to give 
a bottle, but all babies should be trained 
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tMrs. Mary Hendee Smith, to whom I am indebted 
for the underlying principles of this method, 


to the cup before the end of the first year. 
The longer a baby is allowed to have a 
bottle the harder it is to wean him from it. 
Babies who take the bottle into the second, 
or even into the third, year are apt to get jaw 
deformities from the protracted sucking. This 
is a common cause of dental malocclusion, 
the pressure on the jaw being greater when 
all the incisors have erupted. Moreover, per- 
sistence of sucking, an infantile activity, in- 
terferes with normal development into child- 
hood. 

The kind of cup makes little difference. 
Some mothers have better success with a 
training cup, which has a small projection 
at one side, such as a spout. Some babies take 
a small glass or cup better than the standard 
size. Various receptacles may be tried, with 
the one being used which works best. In 
starting the cup the baby’s hands should 
be held around it, so that he has a feeling 
of helping. The mother should sit at the 
baby’s right side as in spoon feeding. Soon 
the baby will hold the cup alone. 

As soon as solid foods are started, at about 
4 months of age, the baby should be taught 
the purpose of a spoon. Earlier feeding of 
solids, which has enjoyed a great popularity 
of late, has no special advantages. The small 
amounts which a young infant will take have 
no great nutritional value; if too large a 
quantity of solid food is forced, part or all 
of the bottle may be refused. There is some 
reason to think that forcing solids too early 
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may account for an antipathy to them later 
on. To give a spoon to the baby, and to 
expect him to discover himself how to use 
it, does not suffice. He must be taught how 
to use the spoon correctly. 

At first, when the baby is about 4 months 
old, the mother holds him on her lap, with 
his back against her body, her left arm 
around him controlling his left arm, and 
with the bowl of food in her left hand. She 
takes the spoon in her right hand, holding it 
with her thumb and first 2 fingers. The 
baby’s hand is placed around her little finger 
and is held in contact with it by her ring 
finger. The baby will soon grasp her finger 
firmly (Fig. 1). She then puts a small amount 
of food on the spoon and conveys it to the 
baby’s mouth. If the food is palatable and 
the baby likes it, he will soon begin to pull 
on the mother’s finger to get it. It is amazing 
how quickly the lesson is learned; in a few 
days the baby is practically feeding himself, 
aside from filling the spoon, which is learned 
more slowly. No force should be used at any 
time. If the baby resists the feeding process, 
it should be given up for the day and tried 
again a few days later. The best food to 
begin with is a pleasant tasting cereal sweet- 
ened with a little sugar. Some of the much- 
advertized cereals have a taste which is far 
from pleasing to most adults. The mother 
should taste the cereal and see how she 
would like it herself. Cooked fruits are 
slightly acid and may be refused, unless the 
baby has been accustomed to taking orange 
juice. 

Soon the baby will be old enough to sit 
in a high chair. The mother must sit at his 
right side, her left arm around him and her 
left hand holding the baby’s left arm just 
above his left elbow. Her left forearm sup- 
ports the baby’s back; her hold on the baby’s 
arm prevents him from trying to use his left 
hand in the feeding process. Babies are two- 
fisted individuals and try to use both hands 
in attacking any problem. The baby holds 
the mother’s little finger, as described above 
(Fig. 2). 

At 5 to 6 months the spoon should be put 
into the baby’s hand, but the mother has to 
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guide his hand and help him fill it. Until 
he learns the scooping motion of filling the 
spoon he cannot feed himself without help. 
If he tries it alone too early, he merely beats 
the food with the spoon and becomes exas- 
perated because he cannot fill it. Learning 
to get food into the spoon and to convey it 
to his mouth efficiently usually takes a couple 
of months. Some spilling must be expected: 
a large bib catches most of it, but a square 
of oilcloth on the floor under the chair saves 
the rug or carpet. Some mothers become dis- 
couraged by the spilling and abandon the 
attempt at training. They must be told that 
the time saved later, when the baby can be 
independent of help, more than compensates 
for cleaning up a little spilled food. The psy- 


chological reasons for making a baby in- 
dependent of his mother as early as possible 





Fig. 1. Baby 4 months old fed on mother’s lap. 
The baby grasps the mother’s little finger and 
pulls on it to bring the spoon to his mouth. The 
mother holds the bowl of food in her left hand 
and can control the baby’s left hand with her 
wrist if necessary. 
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Fig. 2. Baby of 5% months fed in high chair. 
The baby holds the mother’s little finger. She 
holds his left hand and supports his back with 
her forearm. 





Fig. 3. Baby of 5’ months. For the first time 
the spoon was put into his hand. Before this he 
had held on to his mother’s finger. He at once 
put the bowl of his spoon into his mouth, as if 
he had been doing it for a long time. Note the 
position of his hand on the curved spoon handle. 
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must be emphasized. The baby is somewhat 
more apt to fight the mother’s help after 
the spoon is put into his own hand. If he 
stiffens his arm and refuses to let her guide 
him, she should use no force but coax him 
into letting her fill the spoon and allow him 
to put it into his mouth by himself. He will 
soon find out that he cannot fill the spoon 
alone and will accept the needed help (Figs. 
3 and 4). Fig. 6 shows the opposite situation. 
The baby of 10 months had been helped by 
his mother, but he was becoming so efficient 
that she was told to let him try it alone. 
He held out the spoon toward her hand, his 
whole attitude saying, as plainly as if with 
words, “Help me a little longer, Mother!” 
A week later he refused all help and fed him- 
self alone thereafter. 

The spoon used may be an ordinary tea- 
spoon, preferably a cheap one, the handle 
of which easily can be bent into a curve. 
The baby grasps the spoon near the end. As 
he brings the spoon toward his mouth he 
tends to supinate the hand somewhat; with 
a straight spoon more spilling results (Fig. 3). 
The small baby spoons with a curved handle, 
usually presented by loving relatives or 
friends, are not as good as a bent teaspoon 
for they are too short. 

The mother who sits facing the baby can- 
not control either of his hands. Fig. 10 shows 
the usual result. This baby wants to use his 
hands; his attitude clearly shows it, but the 
mother cannot put the spoon into the baby’s 
right hand unless she holds it in her left, and 
filling it would be awkward or impossible. 

Left-handed babies present a special prob- 
lem. If a baby refuses to hold the spoon in 
his right hand and habitually reaches for 
objects with his left hand it may be that 
he is congenitally left-handed. A family 
history of one or more left-handed relatives 
increases this probability. The mother may 
try sitting on his left side and guiding the 
spoon in his left hand with her left, which 
is somewhat awkward. The effort to make 
him use his right hand should not be aban- 
doned without a thorough trial. Many left- 
handed individuals learn to use the right 
hand at the table in the conventional manner 
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to save themselves embarrassment. If the 
baby absolutely refuses to use his right hand 
it does no great harm to let him use the left, 
although it is somewhat more difficult for a 
right-handed mother. 

Once the training in self-feeding is started 
it should never be abandoned. If the baby 
finds that his mother will feed him when he 
objects to helping himself, he is likely to let 
her do it. Every time she gives in, thinking 
that he must get the food somehow, she 
makes it harder the next time. She can 
easily make the baby understand that he 
must help if he wants to get the food. 

A method sometimes recommended is to 
give the baby one spoon, when he is able to 
use it, and to have the mother partially feed 
him with another spoon. The usual result 
is that the mother does most of the feeding. 
The baby has no incentive to increase his 
own skill, finding it easier to lean on his 
mother. It is just as easy and just as quick 
for her to guide the spoon in the baby’s hand 
as it is to let the baby be wholly passive while 
she shovels the food into him. The mother 
often tries to feed the baby too fast, for she 
is usually in a hurry. If the spoon is in the 
baby’s hand, he can control the rate of feed- 
ing by offering some resistance when he is 
not ready for the next mouthful. The baby 
in Fig. 5 had another plan. If he was not 
ready for more he simply turned his head 
away. 

By the training method described, babies 
can be taught the use of cup and spoon by 
the age of 8 or 9 months, if started by the 
middle of the first year. Even if the training 
begins later the baby should be independent 
of help before he is a year old. Figs. 7, 8, 
and 9 show a boy of 9 months who had been 
feeding himself for several weeks. He was 
watched and photographed during a meal 
at which he took a bow! of cereal, a bow] of 
cooked fruit, and 2 cups of milk without any 
help and with only a small amount of spill- 
ing. The baby needed no help after 10 
months. 

On the other hand, writers on child de- 
velopment state that self-feeding is not effi- 
cient until much later. 
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Bakwin and Bakwin! state that training to 
a cup may be started at 8 to 12 months and 
the bottle discarded at about a year. At 12 
to 14 months and often earlier the infant 
may be taught to manage a spoon. Spilling 
is inevitable whenever training is started. By 





Fig. 4. Boy of 10 months feeding himself eff- 
ciently with only the slightest guidance by his 
mother. She holds his left hand lightly, but it is 
not really necessary, for he no longer tries to use 
it. Note the large bib to catch any spilled food. 
The hot water plate keeps the food warm. 





Fig. 5. Mother has tried to feed him too fast. 
He turns his head away until he is ready for the 
next spoonful. 
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2 years of age the baby can be taught to feed 
himself efficiently and neatly. 

Bartram® says that a baby can hold a bottle 
at 6 months and a cup in another 2 to 3 
months. He may have a spoon as soon as 
he can hold it, at 10 to 12 months, and 
should be largely responsible for his feeding 
by the end of the second year. 

Hughes* states that a baby may be able 
to put his hands about a bottle at 4 months. 
After many patient efforts he learns to be 
skillful with a cup at about | year, but not 
until 18 months does he begin to be com- 
petent with a spoon. 

Holt and McIntosh* say that the cup may 
be started at 9 to 10 months and that the 


baby should take all his milk from a cup at 





| year. The use of the spoon should be taught 


“Bottoms up” at 10 months. The same 
baby is shown in Figs. 4, 5, and 6. 


as soon as possible, sometimes by the end of Fig. 7. 
the first year. 

Gesell and Ilg® state that it is possible for 
an infant to imbibe a cup of liquid in the 
first quarter year if he is aided by skillful hold a cup for a brief period; 14% years is 
manipulation. At 36 to 40 weeks he may the typical age at which self-management 
makes its first appearance. Spoon feeding 
begins at about 3 months with the infant in 
the mother’s lap. At about 6 months he sits 
in a chair. Toward the end of the meal he 
may reach for the dish or grasp at the spoon. 
At 9 months he takes the food better if he 
has something to play with, such as an empty 
spoon. In the second year self-help is char- 
acteristic, though some children let them- 
selves be fed through the year. Spilling is 
marked at 15 months, moderate at 18 
months, and tends to disappear at 2 years.* 

Aldrich and Aldrich® believe that by the 
second year we find it hard to let a child 
profit by the rapid motor growth that he 
started in the first year and learn the han- 
dling of his own cup and spoon. It is clear 
that he can master them only through his 
own efforts; no one can do it for him. Yet 
it is almost impossible for an adult to watch 
a young child juggling the cup and spoon 
without an irresistible impulse to help him 





Fig. 6. Mother took her hand away to see if 
he was ready to go it alone. The baby is asking 


*All of the photographs in Gesell and Ilg show the 
mother facing the child in the chair and holding the 
her to help him a little longer. In another week spoon with the baby’s hands free. None of them show the 
at 10 months) he refused all help. mother guiding the spoon in the child’s hand. 
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out. Too much help only puts off the arrival 
of his own self-sufficiency. Probably the real 
objection to this trial and error method is 
its untidiness. One of the surest ways to 
encourage satisfactory eating habits is to rec- 
ognize that children need to use their own 
bodily equipment and become masters of 
their own meals. It is not at all uncommon 
to see a mother anxiously spoon feeding a 
6-year-old who is well equipped muscularly 
to handle a baseball bat or even to write his 
name. 

All these statements are true enough, 
except that with a little guidance in the 
first year the baby does not juggle the cup 
and spoon in the second and no longer needs 
help. To give a baby a spoon and make him 
work out his own method of its use starts 
him off no better than the first babies in the 
world and robs him of knowledge gained by 
all the experience of mankind. It is like 
giving a small boy a tennis racket and turn- 
ing him loose on the court without showing 
him the correct form of the tennis stroke. 
He will learn to play in time after a fashion, 
but he will play badly and may never rid 
himself of the bad habits he acquires in 
teaching himself. A few lessons about the 
correct way to hit the ball will help him 
to play well more quickly, and he will 
always have a better game if he starts right. 
As a matter of fact, the correct way to use 
a spoon is much like the form of a good 
forehand drive. 

Is it worth while to train a baby to feed 
himself in the first year? Twenty years of 
experience in teaching the method to all 
infants seen in private practice have proved 
that it can be done by any cooperative 
mother. They are all enthusiastic about the 
results, especially those who have had other 
children whom they have had to feed every 
mouthful of food for 3 to 5 years. One of 
the chief causes of anorexia in the early 
years is due to feeding by the parent. The 
child finds out that refusing to eat what the 
mother offers will upset her and will in- 
crease the amount of attention he will get. 
Babies who learn self-feeding in the first 
year do not develop behavioral anorexia. 
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Fig. 8. Boy of 9 months who had been feeding 
himself without help for several weeks. Note the 
large bib. His mother stood by while he was 
eating to rescue spilled food with a_ pick-up 
spoon. He finished a serving of cereal, another of 
cooked fruit, and a cup of milk without any 
help, except to put the food before him. (Re- 
produced with permission from Nelson, Waldo E: 
Textbook of Pediatrics, ed. 4, Philadelphia, 1953, 
W. B. Saunders Company.) 





Fig. 9. The same boy of 9 months as shown in 
Fig. 8 finishing his meal. 
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Fig. 10. The wrong way to feed a baby. The 
mother, who sits facing the baby, cannot control 
either of his hands. From her expression, whether 
she gets the food into the baby’s mouth is evi- 
dently a question of hit or miss. The baby looks 
as if he would like to use his hands if he could 
(Reproduced by permission of Life Magazine, 
the mother, and Nelson, Waldo E.: Textbook of 
Pediatrics, ed. 4, Philadelphia, 1953, W. B 


Saunders Company. ) 


The time saved by the baby who feeds him- 
self is needed and appreciated by the busy 
mother. All she has to do is to put the food 
before the child, instead of having to sit 
down and coax him to let her feed him for 
a half hour or more at every meal. 

Getting the baby off the bottle saves much 
time also, for washing and sterilizing bottles 
is no small task. From the baby’s side of the 
matter, bottle feeding too long often keeps 
him from taking enough solids, prolongs an 
infantile performance, and may deform his 





August 1960 


jaw from the abnormal pressure of sucking. 
The last of these dangers is increased by the 
pernicious habit of having the bottle to suck 
in bed as the baby goes to sleep; this habit is 
common among babies who are allowed to 
have the bottle into the second or later 
years. 
CONCLUSION 


Babies can easily be taught to feed them- 
selves with cup and spoon in the first year. 
The essential part of the technique is the 
relative position of the baby and mother. 
The mother must sit at the right side of the 
baby, her left arm behind him, and her left 
hand controlling the baby’s left hand. Her 
right hand is then free to guide the spoon 
in the baby’s hand. If she sits opposite him 
she cannot control either of his hands. 

It is worth while to train the baby early 
because it helps free him from dependability 
on his mother. Anorexia due to the desire 
to get attention is less likely to develop in 
the early years if the child feeds himself. 
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Recurrent small bowel volvulus 


in the newborn infant 


Robert H. Lund, M.D.* 


CLAYTON, MO. 


T u1I8s paper presents a brief review of the 
experience with volvulus of the small bowel 
in children admitted to the St. Louis Chil- 
dren’s Hospital from 1935 through 1956, a 
report of a recent case, and the use of an 
intraluminal intestinal splint in complicated 
abdominal surgery in the newborn. 

In the period covered by this study there 
were 21 cases of volvulus of the small intes- 
tine (Fig. 1). Of the 21 cases, only 3 (Table 
II) had associated malrotation of the colon 
with or without duodenal obstruction. There 
has been a tendency in the literature to asso- 
ciate volvulus of the small intestine in infants 
with malrotation of the colon; this is not cor- 
rect. For although malrotation can occur 
with or without duodenal obstruction, all 
cases of volvulus resulting in obstruction of 
the small intestine are not associated with 
malrotation of the colon. Sawyer and Spen- 
cer’ reported 18 cases of volvulus; in 10 mal- 
rotation was not co-existent. Moretz and 
Morton® reported 36 cases of volvulus with- 
out malrotation of the colon. Marrow and 


Judy*® reported 8 cases without duodenal 


obstruction. 
Volvulus of the small intestine is presum- 
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ably related to a faulty posterior fixation of 
the mesentery manifested by a narrow at- 
tachment of the superior mesenteric artery. 
This failure may or may not be associated 
with malrotation of the colon. 

Table II lists the causes of death in our 
series. The high incidence of death due to 
vascular collapse secondary to venous ob- 
struction merits a comment here. When the 
volvulus is sufficient to produce only venous 
obstruction without arterial obstruction, 
there occurs pooling of the blood in the 
mesentery and the gut with resulting rapid 
decrease in circulating blood volume and 
vascular collapse. It is then extremely im- 
portant to make this diagnosis as early as 
possible (Table III), as evidenced by the 
death of 4 patients within 24 hours and of 
one at 32 hours. The early recognition of 
shock without obvious bleeding should make 
one aware of the possibility of volvulus with 
venous obstruction. Frequently there is little 
evidence of abdominal pain in the affected 
infant. 


CASE REPORT 


H. M., a 12-day-old white male, was ad- 
mitted to St. Louis Children’s Hospital on 
Jan. 13, 1958, for persistent vomiting. The 
mother was delivered at term after a normal 
pregnancy; the birth weight was 6 pounds, 
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10 ounces. The mother and child were dis- 
charged on the eighth postpartum day. The 
child did well until the day prior to admis- 
sion when vomiting began and persisted with 
the loss of all of the intake. 

Examination revealed an active baby boy 
with good color and an excellent cry. Physi- 
cal examination was essentially negative 
except that of the abdomen. In the upper 
abdomen there were prominent, large gastric 
waves moving from the left upper quadrant 
into the right lower quadrant. The upper 
abdomen was slightly distended. 

Laboratory data on admission were: he- 
moglobin 19.5 Gm. per cent, hematocrit 40 
per cent, white blood count 10,000 per cubic 
millimeter, the differential count normal, and 
urinalysis negative. An x-ray of the abdomen 
with a barium swallow was obtained which 
showed air fluid levels in the stomach and 
superior duodenal angle. There was no evi- 
dence of gas distal to this point, except for 
a little faint mottling in the left lower quad- 
rant. A barium swallow showed peristaltic 
waves transversing the stomach from the left 
to the right. The barium progressed down 
the duodenum to the third portion and no 
barium progressed further than the inferior 
duodenal angle. The preoperative diagnosis 
was malrotation of the colon with duodenal 
obstruction due to obstructing bands. 

The abdomen was explored through a 
right rectus muscle retracting incision. The 
distal small bowel was bluish in color. The 
infant had a volvulus of a counterclockwise 
nature with a 220 degree rotation. The vol- 
vulus was reduced with ease; there was im- 


mediate return of good color to the bowel 
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Table I. Associated lesions and abnormalities 








No. of 
cases 
1 Adenomatous polyp of small intestine 
3 Malrotation of the colon 
1 Necrotic granuloma of liver 
1 Esophageal stricture 
1 Atresia of ileum 
1 Intra-abdominal hernia 
1 Meckel’s diverticulum with attachment 


to abdominal wall 
1 Mesenteric cyst 





distally. Postoperatively, the child remained 
on nothing by mouth for 48 hours, and then 
was started on dextrose, Amigen, K-salt, and 
a weak milk formula. The child tolerated the 
feedings well until the twenty-first postopera- 
tive day at which time he began vomiting a 
quarter to half of his feedings. The following 
day he vomited all of his morning feedings 
and it was noted that the abdomen was dis- 
tended. Bowel sounds were adequate. A flat 
film of the abdomen was obtained and 
showed several distended small loops of 
bowel with air-fluid levels. The child was 
placed on nasogastric suction. Within 24 
hours there was no improvement and surgi- 
cal re-exploration was decided upon. 

At the operation the child was found to 
have a recurrent volvulus, involving the dis- 
tal one-third of the small intestine with an 
area of gangrene at the terminal ileum 
measuring 15 cm. There was no apparent 
perforation. A resection of the gangrenous 
ileum was performed and an end-to-end two- 
layer anastomosis with fine silk was per- 
formed. A long tube interluminal splint was 
then inserted from the ligament of Treitz 
through the anastomosis and ileocecal valve 
and into the right colon and brought out 
through a small wound in the left upper 
quadrant. The enterostomy was secured to 
the anterior abdominal wall with interrupted 
fine silk sutures through the omentum. Post- 
operatively suction was applied to the in- 
terluminal splint with irrigations of saline 
solution every 2 to 4 hours. On the third 
postoperative day the child was started on 
dextrose, Amigen, and K-salt by mouth with 
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only gravity drainage to the enterostomy 
interluminal splint. The child tolerated these 
feedings well and the formula was rapidly 
increased to full strength by the tenth post- 
operative day. 

On the twenty-first postoperative day the 
interluminal splint was shortened and re- 
moved slowly over the next 2 days. The 
child’s postoperative course was uneventful; 
the enterostomy opening closed rapidly with- 
out sequelae and the child was discharged 
from the hospital on the sixty-third hospital 
day. 


COMMENT 


This case demonstrates one of the major 
problems in pediatric abdominal surgery 
(Table IV): the postoperative obstruction 
caused by peritoneal adhesions with or with- 
out compromise of the blood supply and 
perforation. This problem is all too common 
in intestinal atresia, meconium ileus, vol- 
vulus, and obstructive perforations. Gross* 
stated that, in atresia, postoperative adhe- 
sions were responsible for approximately 
three-fourths of their failures. This is in 
agreement with the findings of others; when- 
ever there is peritoneal contamination, ex- 
cessive bowel handling, or excessive blood 
left free within the abdominal cavity, ad- 
hesions will occur and so will their grave 
complications. Perry’ found that in the age 
group under 1 year, 16.7 per cent of the 
deaths resulted from postoperative obstruc- 
tion due to adhesions. Gerrish® emphasized 
the importance of the enterostomy tube in 
proximal decompression to cover the period 
of decompensation of the bowel and to allow 
an earlier return of normal peristaltic move- 
ment. His excellent results with intestinal 
atresia are evidence of the validity of this 
concept. Miller? emphasized the importance 
of the proximal enterostomy tube to take 
tension off the suture line. 

It has often been said that enterostomy 
tubes in the small intestine should not be 
used as they function poorly and are asso- 
ciated with complications. With what has 
just been said above, and with our own find- 
ings, we strongly disagree with this state- 
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Table II. Causes of death 








No. of 
cases 
2 Perforation with peritonitis 
j Vascular collapse second to venous 
obstruction 
1 Postoperative obstruction second to ad- 
hesion 
1 Died on the operating table—combina- 


tion of 1 and 2 above 





Table III. Time of death after admission 





No. of cases 








24 hours or less 5 
2 days l 
3 days 1 
4 days | 
8 days | 

Total 9 


Table IV. Surgical complications 





No. of 
cases Survival Death 
Evisceration l l 
Postoperative obstruction 
from adhesions 3 2 l 
Bowel resection 5 4 1 





ment. When properly used, the long tube 
intraluminal enterostomy is a lifesaving tool 
for the surgeon. In 1937 Noble* described 
his plication operation for intestinal obstruc- 
tion. White® reported good results in 16 
patients with the use of the intraluminal 
intestinal splint. 

Bricker’® of the Department of Surgery of 
Washington University has for the past year 
used a long rubber intraluminal enterostomy 
tube in pelvic eviscerations; he reports a re- 
duction of almost .00 per cent in the in- 
cidence of postoperative obstructions. A re- 
view of recent literature failed to show the 
use of the long intraluminal splint in new- 
born infants. In the long intraluminal enter- 
ostomy splint we have combined all three im- 
portant factors that have been emphasized 
individually: (1) proximal decompression; 
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(2) intraluminal guide; (3) nonsuturing pli- 
cation of the bowel by postoperative planned 
adhesions. To date we have used the intra- 
luminal splint in 3 children with good results. 
In the newborn infant, a No. 8 soft rubber 
Levine tube is used with multiple perfora- 
tions so that adhesions to the intestinal wall 
do not occur. The tube is inserted from the 
proximal jejunum through the ileocecal valve 
into the right colon. In the newborn infant 
there will be no difficulty in threading the 
tube down the intestinal tract, but in the 
older children the use of a flexible metal or 
plastic guide, such as an intraluminal vein 
stripper, will often be helpful. The proximal 
end of the tube is brought out after the 
method of Witzel. The tube should be 
brought through the omentum and anchored 
to the parietal peritoneum with interrupted 
fine silk sutures. The postoperative care con- 
sists of intermittent suction at a pressure of 
less than 90 mm. Hg with irrigation of 5 to 
10 c.c. of saline solution every 2 hours until 
peristalsis has returned and the infant is pass- 
ing flatus. Suction is then discontinued and 
the splint is left in place for about 3 weeks; 
the practice of various surgeons ranges from 
14 to 48 days. The tube should be removed 
slowly over a period of 2 to 3 days to prevent 
retrograde intussusception of the small intes- 
tine. The intraluminal long enterostomy tube 
has been used with success in cases of ob- 
struction with perforation and peritonitis, in- 
testinal atresia, and volvulus. We feel it is in- 
dicated in infants whenever there has been 
soilage of the peritoneum and irritation of 
the visceral peritoneum as is so common in 
atresia, meconium ileus, and other intra-ab- 
dominal obstruction with perforation. 

We have had no complications with the 


long tube, but a word of caution seems 
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warranted. We feel that the most important 
single factor is a good closure about the tube 
and adequate fixation to the abdominal wall. 
Should a leak occur at the exit of the en- 
terostomy tube, it need not be a major prob- 
lem, for constant suction at the skin level 
will provide self-closure and healing. 


CONCLUSION AND SUMMARY 


1. The experience with 21 cases of vol- 
vulus is reviewed, and a report of a case of 
recurrent volvulus is presented. 

2. The use of the long intraluminal splint 
in the newborn infant is described with the 
indications for its use. Internal fixation al- 
lows controlled adhesions and early feeding. 

3. Intraluminal splinting has been used in 
5 infants with satisfactory results. 
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Congenital tuberculosis 


Report of a Case 


Sarah F. Davis, M.D., Sara C. Finley, M.D., 


BIRMINGHAM, ALA. 


In 1950 Amick and colleagues’ reviewed the 
literature and reported 124 cases of verified 
congenital tuberculosis and added 4 cases of 
their own. Since that time there have been 
29 additional ones reported for a total of 
157 cases. Of this total figure, 15 were re- 
ported in the American literature. 


CASE REPORT 


A girl weighing 1,720’ grams was de- 
livered on June 28, 1959, of a 22-year-old 
Negro woman who had had 3 previous preg- 
nancies. The expected date of confinement 
was Aug. 21, 1959. The infant’s condition 
at birth was described as good and the 
initial physical examination revealed no ab- 
normalities except an umbilical hernia. She 
was separated from the mother immedi- 
ately after delivery and kept in the Pre- 
mature Nursery and had no further contact 
with the mother in accord with our policy 
in the care of premature infants. She was 
started on feedings of glucose water at 18 
hours of age and on feedings of house 
formula on the second day. Feedings were 
taken and retained and the infant continued 
to be active with a normal physical exam- 
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ination until the eighth day of life when 
she appeared listless and did not nurse well. 
On the ninth day she had an axillary tem- 
perature of 100.8° F. 

On the eighth day it was called to the at- 
tention of the pediatric staff that the mother 
had a fever of undetermined origin. On the 
seventeenth day, because of recurrent listless- 
ness and a second elevation of temperature, 
blood and nasopharyngeal cultures were ob- 
tained on the infant despite no other evi- 
dence of infection on physical examination 
and no history of vomiting. The white blood 
cell count was 15,050 with 34 stab forms, 
37 lymphocytes, 6 monocytes, 22 polymor- 
phonuclear leukocytes, and 1 juvenile form. 
The packed cell volume was 47. Penicillin 
and streptomycin were started on the day 
the cultures were obtained because of the 
possibility of an occult infection. 

On the twenty-second day of life, the tem- 
perature again rose to 100.4° F. (axillary) 
and for the first time hepatomegaly and 
splenomegaly were noted. Chloramphenicol 
was added at this time to the therapy of 
penicillin and streptomycin. 

Within the next few days the infant de- 
veloped cervical, axillary, and inguinal lym- 
phadenopathy. She continued to have eleva- 
tions of temperature up to 101° F. (axil- 
lary) at intervals up to the forty-eighth day. 
The liver was palpable 4 cm. below the 
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right costal margin and the spleen was pal- 
pable 4 cm. below the left costal margin. 

On the twenty-fourth day of the infant’s 
life the mother was found to have miliary 
tuberculosis. Consequently, a spinal tap was 
done on the infant and a specimen of bone 
marrow was obtained for smear and culture. 
First strength PPd at this time was nega- 
tive. Because of the mother’s history and the 
infant’s clinical course, antituberculous 
treatment consisting of Isoniazid 40 mg. per 
kilogram intramuscularly and streptomycin 
50 mg. per kilogram were begun. Penicillin 
and chloramphenicol were discontinued at 
this time. 

A lymph node in the inguinal area was 
biopsied on the thirty-third day of life and 
a smear of the node revealed acid-fast or- 
ganisms. 

Because of a fall in the packed cell vol- 
ume to 23 and a thrombocytopenia the pa- 
tient was given 30 c.c. of whole fresh blood 
on the thirty-ninth day. Two days later the 
packed cell volume was 28, and the platelet 
count was 60,700 per cubic millimeter. The 
anemia has persisted but the platelet count 
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rose slowly and has been adequate since the 
first 2 months. 

The bone marrow and the inguinal lymph 
node grew acid-fast bacilli on Lowenstein- 
Jensen medium. The chloride and glucose 
concentrations in the spinal fluid were 116 
mEq. per liter and 48 mg. per cent, re- 
spectively, and those of the blood obtained 
simultaneously were 97 mEq. per liter and 
52 mg. per cent, respectively. 

The infant has continued to receive Isoni- 
azid 40 mg. per kilogram daily (orally after 
11 days of intramuscular therapy). The 
streptomycin was decreased from 50 mg. per 
kilogram daily to 50 mg. per kilogram 3 
times weekly on the seventy-fourth day of 
life. Vitamin and iron supplements were 
added to the diet at 6 weeks of age and solid 
foods were begun at the age of 4 months. 
The gain in weight has been slow as is 
shown graphically in Fig. 1. 

The chest films taken at intervals and 
long bone and skull films have been inter- 
preted by the radiologists as normal. Cal- 
cifications in the spleen and liver were first 
apparent on x-ray at the age of 4 
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Fig. 1. The weight in grams is plotted against the age in days. Penicillin 
and chloramphenicol were discontinued at the time of initiation of Isoni- 


azid therapy. 
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months. Chest films are shown in Fig. 2. 
The first, intermediate, and _ second 
strength PPd’s have remained negative. 
The infant at the present time appears 
alert and vigorous. She has a large umbilical 
hernia but otherwise the physical examina- 
tion is not remarkable. 


DISCUSSION 


In 1935 Beitzke* described the criteria 
which must be fulfilled before the diagnosis 
of congenital tuberculosis can be made, 
which is as follows. 

1. The tuberculous nature of the lesion 
in the infant must be proved. 

2. A primary complex in the fetal liver 
is proof of the congenital nature of the dis- 
ease, since it can have arisen only from 
tubercle bacilli in the blood of the umbilical 
vein. 

3. If there is no primary complex in the 
liver, the infection is congenital only (a) if 
tuberculous changes are found in the patient 
in utero, at birth, or within a few days after 
birth, and (b) in a child who lives longer 
than a few days if extrauterine infection 
can be excluded with certainty and if the 
child is immediately separated from the 
mother and kept in an environment free 
from tuberculosis. 

Unfortunately, as has happened in a 
number of instances, the placenta was dis- 
carded and not examined. However, this 
patient fulfills the majority of the criteria 
put forward above, namely, (1) the tuber- 
culous nature of the lesion was proved by 
demonstration of acid-fast bacilli on smear 
of the lymph node and by cultural growth 
of tubercle bacilli from the lymph node and 
bone marrow, (2) the child developed signs 
of illness on the eighth day of life and ab- 
normal physical findings appeared on the 
twenty-second day, (3) the child was im- 
mediately separated from the mother after 
delivery, has had no further contact with 
her, and has remained in the Premature 
Nursery since birth. 

The location of the primary complex in 
the liver cannot be ascertained with cer- 
tainty but the paucity of pathologic changes 
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Fig. 2A. X-ray at 1 month of age. Splenomegaly 
is apparent. 





Fig. 2B. X-ray at 4 months of age. Calcification 
in the spleen is readily apparent. Some calcifica- 
tion can also be noted in the liver. The infant 
also has an umbilical hernia. 


on chest x-ray in addition to the later find- 
ings of calcification in the liver and spleen 
would suggest that the primary lesion was 
located in the liver. 
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The generally accepted modes of trans- 
mission of tubercle bacilli to the fetus in 
utero are passage of tubercle bacilli from 
the placenta through the umbilical vein to 
the fetus and aspiration or ingestion of in- 
fected amniotic fluid. In the event that aspi- 
ration of infected amniotic fluid is the 
avenue by which infection occurs, the pri- 
mary lesion is not in the liver but in the 
upper respiratory tract or lungs. Ingestion 
of infected amniotic fluid usually places the 
primary complex in the gastrointestinal tract 
and mesenteric lymph nodes. 

The tuberculin skin test has remained 
negative which is in keeping with other 
reported cases. At the present time the rela- 
tionship between cutaneous allergy and 
tuberculous disease is not clear and any 
reasons which might be put forth to explain 
the negative skin test would only be spec- 
ulatory. 

It is of interest to note that most of the 
cases that have been diagnosed as congenital 
tuberculosis have been in infants who were 
born prematurely. Of the ones that have 
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survived, mental and motor retardation 
have been a conspicuous feature even 
though there was no direct involvement of 
the central nervous system by the tubercle 
bacillus. 

At the present time this infant appears 
to be normal, but, of course, it is impossible 
to predict what the ultimate outcome will 
be until the child is old enough for her 
condition to be evaluated more completely. 


SUMMARY 


The total number of cases of congenital 
tuberculosis reported in the American and 
foreign literature has been determined. An- 
other case which has thus far survived has 
been presented. 


REFERENCES 


1. Amick, F. E., Manning, W. A., and Sweet, 
L. K.: Congenital Tuberculosis, Pediatrics 6: 
384, 1950. 

2. Beitzke, H.: Uber die ongeborene tuberkulése 
Infektion, Ergebn. d. ges Tuberk.-Forsch. 7: 
1, 1935. 











60 


al 


n- 
as 


et, 


sc 





Volume 57 Number 2 





The Journal of PEDIATRICS 225 





Pheochromocytoma 


with secondary pyelonephritis 


Ole K. Harlem, M.D.* 


BERGEN, NORWAY 


AccoORDING to Cone and co-workers’ 34 
cases of pheochromocytomas in children less 
than 14 years of age have been reported. 
About 90 per cent of all pheochromocytomas 
reported have originated in the adrenal 
glands with 10 per cent of them being of 
extra-adrenal origin.* 

In the case presented here, although the 
tumor was situated in an unusual site, an 
accurate diagnosis was made prior to opera- 
tion. The patient seemed to have recovered 
completely, when observed more than | year 
after operation. 


CASE REPORT 


R. S. was a girl 9 years of age when she 
was admitted to hospital in August, 1958, for 
proteinuria. Several members of the family 
have exhibited allergic manifestations. As an 
infant she very often had upper respiratory 
tract infections and had bronchopneumonia 
on at least 2 occasions. Since 5 years of age 
she had suffered from bronchial asthma, and 
at 7 years she was hospitalized for it. Blood 
pressure then was normal. 

For 2 to 3 months before the present ad- 
mission to the hospital she had suffered from 


From the Department of Pediatrics, University 
of Bergen School of Medicine, Bergen, Norway. 


*Address, Department of Pediatrics, University of 
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anorexia, loss of weight, nausea, headache, 
low back pains, and vomiting. During the 
week prior to admission she had spells of 
profuse sweating and suffered discomfort 
from heat without fever. There were no 
symptoms relative to the urinary tract and 
no edema. She was examined by her family 
physician and was found to have proteinuria 
and pyuria for which sulfa therapy was 
instituted. The pyuria disappeared, but the 
proteinuria persisted and she was admitted 
to the hospital. 

At the time of admission the patient was 
rather thin. She weighed 2 kilograms less 
than she had 2 years earlier. She complained 
of weakness, but she did not seem to be 
seriously ill. There was no edema and the 
temperature was normal. There was resting 
tachycardia, with a pulse rate of about 140 
per minute. The blood pressure was 155/105 
mm. Hg. She had proteinuria, but no hema- 
turia or granular casts. Blood urea was 
slightly elevated. Renal function tests were 
normal. The ocular fundi showed a decrease 
in the A-V ratio, but there were no A-V 
compression, no hemorrhages, and no exu- 
dates (hypertension Grade I). 

The clinical findings suggested chronic 
nephritis but the history did not support it. 
The possibility of a hormone-producing 
chromaffin tumor was considered and urine 
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Fig. 1. Intravenous pyelogram showing no excre- 
tion on the left side 


was sent for determination of catecholamines. 
In the meantime, intravenous urography 
revealed that there was no excretion on the 
left side (Fig. 1 
showed a hydronephrosis and a distended 


ureter on the left side (Fig. 2 


A retrograde pyelogram 


Roentgen 
examination of the adrenal glands by insuf- 
flation of oxygen presacrally did not reveal 
any abnormality. The possibility of a Gold- 
blatt effect was considered. At this stage the 
results of the urinary catechol determination 
became available. The daily output of nor- 
epinephrine was 248 »g per 24 hours and of 
epinephrine 19 »g per 24 hours. A test with 
Regitine was positive. Palpation of the left 
side of the patient's abdomen was accom- 
panied by a significant rise in the blood 
pressure. The patient undoubtedly had 
symptoms and signs of a hormone-producing 
chromaffin tumor, but it was just as certain 
that she also had a left-sided hydronephrosis. 
If all of the symptoms and signs were caused 
by a single lesion, one would have to assume 
that she had a hormone-producing chromaf- 
fin tumor situated between the middle and 
the lower third of the left ureter, which was 
also responsible for the hydronephrosis and 
pyelonephritis. On the basis of this assump- 
tion she was referred for operation 4 weeks 
after admission. The blood pressure was now 
markedly elevated with systolic pressures of 








August 1960 


150 to 200 mm. and diastolic pressures of 110 
to 150 mm. Hg. There was very marked hy- 
pertensive retinopathy (hypertension Grade 
IV). 

The operation was performed under an 
anesthesia of nitrous oxide and ether. During 
the operation the patient received a slow 
intravenous infusion of a solution containing 
2 mg. of norepinephrine in 250 c.c. of 5 per 
cent glucose, which was continued for an- 
other 48 hours. A left-sided oblique flank in- 
cision was made. As expected the left renal 
pelvis and the upper two-thirds of the ureter 
were dilated. Both adrenal glands appeared 
normal. Near the ends of the left common 
iliac artery and vein, where they were crossed 
by the corresponding ureter, a walnut-size 
tumor mass was found. The tumor com- 


pressed the ureter and the vessels at this site 


Fig. 2. Retrograde pyelogram show- 
ing left-sided hydronephrosis and hy- 
droureter. 
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and was fixed to the surrounding tissues. The 
upper part of the left ureter and the kidney 
had to be sacrificed together with the left 
common iliac vein. To dissect the tumor free 
from the common iliac artery it was neces- 
sary to divide it into two parts (Fig. 3). The 
dissection was difficult and considerable 
manipulation of the tumor was necessary. A 
representative part of the anesthesia chart 
(Fig. 4) shows the variations in the blood 
pressure related to manipulation of the 
tumor and the sudden fall in blood pressure 
when the tumor was removed. At this stage 
of the surgical procedure the patient was 
given 50 mg. of cortisone intramuscularly; 
the administration was continued in decreas- 
ing doses for a few days. 


HISTOLOGIC DATA 


The specimen consisted of the left kidney 
and 12 cm. of the proximal ureter. The 
lower end of the ureter entered a tumor mass 
measuring 4 by 2.5 by 2.5 cm. A second mass 
of similar tissue detached from the tumor 
measured 3.8 by 2.1 by 2 cm. (Fig. 3). The 
total weight of the tumor masses was 27 Gm. 
The cortex of the kidney was slightly re- 
duced in width and the pelvis showed marked 
dilatation. The ureter was constricted by the 
tumor and moderately dilated above it (Fig. 
5). 

The tumor was lobulated, yellowish-grey 
in color, and, in the fresh state, gave a posi- 
tive Vulpian reaction (greenish-blue color 
with iron chloride). 

Microscopically the tumor consisted of 
elongated and polyhedral cells which gave a 
marked chromaffin reaction. Mitosis was 
rare. The nuclear staining showed little vari- 
ation. The tumor was encapsulated and 
highly vascularized, but tumor tissue did not 
invade the vessels. In some of the arterioles 
of the tumor there was a hyaline sclerosis of 
the wall. Areas of hemorrhage and necrosis 
with leukocytic infiltration were seen in the 
tumor. No adrenal cortical tissue was seen 
(Fig. 6). 

The tumor was adherent to the ureter. 
The muscle layer was atrophic and appeared 
infiltrated by the tumor, but the submucosa 
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Fig. 3. Photograph of tumor showing its relation 
to the left ureter and the common iliac artery and 
vein (marked by a pencil). 
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Fig. 4. Anesthesia chart showing blood pressure 
during operation. The left-hand numbers indicate 
blood pressure in millimeters of mercury. A indi- 
cates the point at which manipulation of the tumor 
commenced. B indicates point at which the tumor 
was removed. 
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Fig. 5. Gross specimen showing the relation of the 
tumor to the left ureter and explaining the patho- 
genesis of the hydroureter and hydronephrosis. 





Fig. 6. Photomicrograph showing encapsulated and 
highly vascularized tumor. (x 35; reduced approxi- 
mately %.) 


was not invaded. The ureteral wall contained 
clumps of lymphocytes. In the pelvis of the 
kidney there were some fibrosis and large 
areas of inflammatory infiltrations with 
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numerous eosinophilic granulocytes and 
lymphocytes. In the kidney some tubules 
were dilated and tortuous; some contained 
hyaline casts and/or polymorphonuclear cells 
in the lumen. The glomeruli showed little 
change. In the parenchyma there was a dif- 
fuse infiltration of lymphocytes. Some groups 
of arterioles showed a slight but definite 
cellular hyperplasia of the muscle layer but 
no change in the elastic layer or any fibrosis. 
These arteriolar changes were not widely 
disseminated and were probably related to 
pyelonephritic scarring. 

Chemical analysis of the tumor showed a 
concentration of 68 »g of epinephrine and 
290 »g of norepinephrine per gram of tissue, 
amounts considered typical for a hormone- 
producing chromaffin tumor. 

The pathologic diagnosis was a pheochro- 
mocytoma (paraganglioma) which was re- 
sponsible for the hydroureter, hydronephro- 
sis, and subacute pyelonephritis. 

The postoperative course was uneventful. 
The observation time is now over 1 year and 
the patient has no clinical evidence of a 
pheochromocytoma. The blood pressure is 
normal with average values of 100/60 mg. 
Hg; the eye grounds are essentially normal, 
and the output of urinary catecholamines is 
normal. 


COMMENT 


Pheochromocytoma is an uncommon tu- 
mor in children but must be considered in 
patients with persistent or intermittent hy- 
pertension. Cone and co-workers reviewed 
the literature and found 34 reported cases of 
pheochromocytomas in children prior to 
1956. Of the 46 tumors described, only 8 
were situated outside the adrenal glands; 
the aortic bifurcation is the second most fre- 
quent site. 

It was evident that our patient had a 
hormone-producing chromaffin tumor. There 
were also symptoms and signs of a left-sided 
hydronephrosis with pyelonephritis. It was 
logical to assume that the patient had a 
chromaffinoma located outside the adrenals 
which was responsible for the obstruction of 
the ureter. This was confirmed by operation, 
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supporting the aphorism of Robert Hutchi- 
son: “Do not diagnose two diseases simul- 
taneously in the same patient.” 

It is of interest that the allergy, which did 
not bother her prior to the removal of the 
pheochromocytoma, has become troublesome 
since the tumor was removed and the con- 
centration of catecholamines has returned 
to normal. 


SUMMARY 


A case of pheochromocytoma with sec- 
ondary hydronephrosis and pyelonephritis in 
a 9-year-old child is presented. The tumor 
was removed. More than 1 year later the 
patient has no symptoms or signs of pheo- 


chromocytoma. 
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Infantile cirrhosis of the liver (Sen's syndrome) 


with particular reference to the sulpbur- 


containing amino acids 


Amala Chaudhuri, M.D. (Toronto), J. Nag Chaudhuri, B.Sc. (Hons.), M.B.B.S., 


Ph.D.(Lond.), and K. C. Chaudhuri, M.B.* 


CALCUTTA, INDIA 


Ir was Sen who first recognized as a 
distinct clinical entity the occurrence in 
young children in Calcutta of hepatomegaly 
associated with “slow fever, gradual emacia- 
tion, loss of appetite, slight jaundice, high- 
coloured urine,” a tumid and shining ab- 
domen, and a grossly enlarged liver which is 
hard, smooth, and nontender. 

Since the discovery in 1887 of this disease 
which today is known as infantile cirrhosis of 
the liver, many theories as to its cause, in- 
cluding infectious, toxic, nutritional, hor- 
monal, and genetic ones, have been sug- 
gested; none has been proved conclusively, 
either alone or in combination, to play a 
definite role in the causation of cirrhosis in 
children in India. 

The disease has been referred to during 
its long history as biliary cirrhosis, intercellu- 
lar hepatic cirrhosis, hypertrophic biliary cir- 
rhosis of the liver, infantile cirrhosis of the 
liver, subacute toxic cirrhosis of the liver,‘ 
and more recently as Indian childhood cir- 
rhosis 

From the Institute of Child Health, Calcutta, 

India 


A summary of this paper was presented at 
the Ninth International Congress of Pediatrics 
in Montreal on July 22, 1959. 


*Address, 56/2 Creek Row, Calcutta 14, India. 


Since the first description by Gibbons® in 
1888 of the histopathologic changes in the 
liver which he described as a biliary or hyper- 
trophic cirrhosis, numerous workers have 
studied the changes in sections of the liver. 
In 1935, Radhakrishna Rao™ detected ob- 
literative changes in the hepatic veins, but 
subsequent workers have failed to confirm 
this finding except for Jelliffe and associates'® 
who found obliteration of the hepatic veins in 
a few of their cases. Detailed clinical and 
other data have beeh given by Chaudhuri’ 
in a reported series of 76 cases of infantile 
cirrhosis of the liver. 

Unfortunately, not much work has been 
carried out on Indian children with cirrhosis 
with respect to biochemical changes except 
for the traditional tests of hepatic function 
and with respect to a few constituents of 
blood, such as cholesterol and serum pro- 
teins, although the liver has been known for 
a long time to be an important site for pro- 
tein and amino acid metabolism. As early as 
1908 Jastrowitz® reported a greater urinary 
content of glycine in patients with hepatic 
damage as compared with that in normal 
patients. Attention was focused on the role 
of the sulphur-containing amino acids in 
liver disease, since Weichselbaum” in 1935 
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observed that a diet low in methionine and 
cystine causes damage to the liver irrespective 
of the presence or absence of choline. De- 
tailed and painstaking experiments revealed 
basically two types of pathologic lesions in 
the liver: (a) necrosis and (b) fatty changes 
and cirrhosis. It was also shown that besides 
the sulphur-containing amino acids other 
nutrients either enhance or retard particular 
pathologic lesions of the liver.*® 

Metabolic studies on sulphur-containing 
amino acids have been reported in adults 
with cirrhosis.* ** *® 
MATERIAL AND METHODS 


The present study is concerned with the 
investigation of 5 children admitted to the 
Institute of Child Health, Calcutta, with 
advanced stages of infantile cirrhosis of the 
liver. Full histories were taken and complete 
physical examination with the following bio- 
chemical investigations were carried out on 
each child: electrophoresis of serum pro- 
teins, serum sodium and potassium, choles- 
terol, etc., according to the methods previously 
described by Chaudhuri and colleagues.* Elec- 
trophoresis of hemoglobin and fetal hemo- 
globin by the alkali denaturation method 
was done also. Special investigations, related 
to the study of amino acids in sera and urine 
of cirrhotic and normal children of the same 
age group with special reference to cystine 
and methionine, were done. 

Histopathologic and histochemical meth- 
ods. Histopathologic studies were done on 
liver tissue obtained by the punch biopsy 
method with the use of a Vim-Silverman 
needle. The approach to the liver was made 
approximately 1 inch lateral to the right 
border of the right rectus muscle immedi- 
ately below the costal margin. The tissue was 
removed from the anterior surface of the 
liver, and varied in length from one-half 
to 1 inch. In one case, the needle biopsy was 
repeated after death. The procedure was 
carried out under local anesthesia, the pa- 
tient having received 1 to 3 c.c. of paralde- 
hyde intramuscularly % hour previous to 


the performance of the biopsy. 
Routine hematoxylin and eosin staining 
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Fig. 1. Two-dimensional paper chromatogram of 
serum of a cirrhotic child (K. K.): 1, cystine; 2, 
basic amino acids: 3, glycine; 4, serine; 5, glu- 
tamic acid; 6, unidentified spots; 7, alanine; 8, 
valine; 9, methionine; 10, tyrosine; 11, phenyla- 
lanine; 12, leucine and isoleucine; and 13, proline. 
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fig. 2. Two-dimensional paper chromatogram of 
serum of a normal child (B. T.): 1, cystine; 2, 
basic amino acids; 3, glycine; 4, serine; 5, glu- 
tamic acid; 6, threonine; 7, alanine; 8, valine; 9, 
methionine; and 10, leucine and isoleucine. 


of sections was done to confirm the diagnosis 
of cirrhosis. Sections were also stained to 
demonstrate changes in the fibrous tissue of 
the liver with the use of Mallory’s and silver 
stains. In all 5 cases histochemical studies on 
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Table I. Pattern of amino acids in serum of cirrhotic and control infants 
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Interval | 
between Leucine| Methi- | 
repeat and onine Glu- Basic 
| analyses | Phenyl | isoleu-| and |Tyro-| Ala- | Threo-|tamic| Gly- | Cys- | Pro- |amino 
Name (days) |alanine| cine | valine | sine | nine | nine | acid | cine |Serine| tine | line | acids 
Cirrhotie group 
K. K. ++ ++ ++ Trace ++++ + + +++ + = - - 
18 +++ +++ ++++ ++ ++++ Nil +++ ++ + + + + 
L. B. — ++ +++ ++ + ++++ Nil +++ +++ + + + + 
17 ++ ++ ++ ++ +++ Nil + + + + a + 
B. R. . ++ ++ + + ++4++ Nil ++ + + + + + 
26 + + +++ + ++4++4+ Nil ++ ++ + + + + 
G. S. ++4 +++ ++ ++ ++++4+ Nil + ++ + + + + 
11 +++ +++ + + ++++ Nil ++ +++ + + + + 
A. K. S. ++ +++ + + ++++ Nil ++ ++ + + + + 
6 + + Nil ++++ Nil ++ ++ + + + + 
Control group 
a. Nil ++ ++ Nil ++++ + +++ +++ + + Nil + 
K. N. Nil + + Nil ++++ + +++ +44 + + Nil + 
s. S. Nil Trace ++ Nil ++++ Nil ++ ++ + + Nil ++ 
s.G Nil + + Nil ++4++4 + +t+ +++ - + Nil + 
Table II. Pattern of amino acids in urine of cirrhotic and control infants 
Interval | | | | 
between Leucine| Methi- | 
repeat | | and | onine | Glu- Basic 
analyses | Phenyl | isoleu- and |Tyro-| Ala- | Threo- | tamic| Gly- | Cys- Pro- | amino 
Name | (days) |\alanine| cine | valine | sine | nine | nine | acid | cine |Serine| tine | line | acids 
Cirrhotic group 
K. K. Trace Trace ++ ++ ++ ++ + + + + Nil + 
18 + + ++ + +++ 4 b+ ++ ++ + + Nil + 
L. B. — Nil Trace + + +++ + ++ ++ + ++ Nil + 
17 Trace Trace ++ Nil ++ ++ ++ 8 +++ + + Nil + 
B.R. — Nil Trace +++ ++ ++ ++ +++ 9 +++ + + Nil + 
G. S. — + + +++ Trace ++ ++ ++ ++ + Trace Nil + 
11 Trace Trace +++ Nil ++ + ++ ++ + + Nil + 
A.K.S . Trace Trace ++ ++ ++ ++ ++ ++ + + Nil + 
6 Nil Nil ++ ? ++ ? > +++ + + Nil ? 
Control group 
B. T. Nil Nil Nil Nil ++ Nil ++ ++ + Nil Nil + 
K. N. Nil Nil Nil + ++ Nil + ++ + Nil Nil + 
ge Nil Nil + + ++ Nil ae ++ + Nil Nil . 
S.G. Nil Nil Nil + ++ Nil ++ ++ + Nil Nil + 
B. S. Nil Trace + + ++ + ++ ++ + Nil Nil Nil i 
the biopsy material were done to determine sections of liver. The distribution of sulfhydryl } 
the distribution of sulfhydryl groups (bound groups and their relation to changes oc- 
to protein) in the liver parenchyma. For curring in the plasma and urine have been 
these studies Bennett’s reagent, 1-(4-chlo- studied. 
romercuriphenylazo)—napthol-2, specific for There was difficulty in obtaining sections 


sulfhydryl groups, was used for staining the of normal liver for histochemical studies, 
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and the livers of 2 children who died from 
congenital hypoplastic kidneys and diarrhea, 
respectively, were studied, although it is 
realized that these do not represent normal 
children. 

Biochemical investigations. Fasting sam- 
ples of blood were taken in the morning from 
the femoral vein of each patient. The urine 
samples were collected, by catheter when 
necessary, under toluene. Since 24-hour col- 
lections were not possible in every case, it 
was decided to make the studies on fasting 
samples. The following investigations were 
done on the separated sera and urine sam- 
ples. 

1. Amino nitrogen estimation: serum. 
Amino nitrogen was estimated based on the 
principle of color development in the reaction 
between amino acids and 8-naphthoquinone- 
4-sulphonic acid. The details of the method 
adopted were given by Danielson* and modi- 
fied by Sahyhun.*® The amount of serum 
taken for each estimation was 0.5 ml. 

Urine. The amino nitrogen in urine 
samples was estimated by Sérensen’s formal 
titration method.’ The amount of urine 
taken for each estimation was 10 ml. The 
ammonia correction was not done. 

2. Amino acid studies in sera and urine: 
serum. One milligram of serum was dried in 
vacuo in a small porcelain basin. The amino 
acids were extracted from the dried serum 
following the method of Gordon and Nardy.° 
The amino acid extract was finally dried in 
vacuo and 0.1 ml. distilled water was added 
to dissolve the hydrochlorides of the amino 
acids formed during the process of extrac- 
tion. Twenty micro liters of the extract was 
spotted in one corner of a 20 cm. by 20 cm. 
Whatman No. 1 chromatography paper. 
Ascending two-dimensional paper chroma- 
tography was done for 7 hours in an all-glass 
chamber using phenol and water as the first 
solvent. The papers were dried by air and 
the chromatography continued for 16 hours 
with the use of butanol, acetic acid, and 
water as the second solvent. The papers were 
dried in an oven at 60° C. for half an hour 
and sprayed with 0.1 per cent Ninhydrin in 
water-saturated butanol. After color de- 
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velopment for half an hour at 60° C., the 
amino acid spots were identified from 
prepared maps with the use of known amino 
acid solutions. The intensities of the colored 
spots were noted against each amino acid 
and arbitrarily compared (Figs. 1 and 2; 
Tables I and II). 

Urine. Chromatography of the urine sam- 
ples was carried out in the same solvent sys- 
tem used for serum extracts. As the urine 
samples streaked badly in the chromatograms, 
the following procedure was adopted for de- 
salting the samples: 1 ml. of urine was dried 
in vacuo and the amino acids were ex- 
tracted as the hydrochloride derivatives by 
several changes of small quantities of acetone 
and hydrochloric acid mixture (100 ml. 
acetone plus 1.6 ml. 6 N HCl). The extracts 
were dried and the final volume of 0.5 ml. 
was used for the urine of cirrhotic children 
and 0.25 ml. for that of normal children, 
since in the urine of the latter the concen- 
tration of amino acids was found to be less 
than in that of cirrhotic children (Table II; 
Figs. 3 and 4). Twenty-five micro liters of 
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Fig. 3. Two-dimensional paper chromatogram of 
urine of a cirrhotic child (K. K.): 1, cystine; 2, 
basic amino acids; 3, glycine; 4, serine; 5, glu- 
tamic acid; 6, threonine; 7, alanine; 8, valine; 9, 
methionine; 10, tyrosine; 11, phenylalanine; and 
12, leucine and isoleucine. 
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urine extract was taken for each chromato- 


gram. The solvents used were: 


I. Phenol 5 parts 
Water 2 parts 
II. n-Butanol 63 parts 
Glacial acetic acid (A. R.) 27 parts 
Distilled water 10 parts 


Estimation of methionine and cystine in 
serum and urine. The buffered filter paper 
chromatographic method of McFarren and 
Mills'® was employed for estimating methi- 
onine and cystine in the extracts of sera 
and urine prepared for two-dimensional 
chromatography studies. Strips of What- 
mann No. | paper 22.5 cm. long and 2.5 cm. 
wide were taken for chromatography for 
methionine and cystine. 

Descending chromatography was done in 
tall boxes lined with filter paper which dipped 
into the water-rich layer of the solvent. 
This ensured a more uniform vapor satura- 
tion essential for chromatography. For 
methionine, buffered m-cresol at pH 8.4 
was used and buffered phenol at pH 1 was 
used for cystine. 0.5 ml. of m-cresol and 1 
ml. of phenol were added to 50 ml. of the 
solvents for methionine and cystine, respec- 
tively. It helped to keep the solvent saturated 
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Fig. 4. Two-dimensional paper chromatogram of 
urine of a normal child (B. T.): 1, glycine; 2, 
glutamic acid; 3, serine; 4, alanine; 5, basic amino 
acid; 6, tyrosine; and 7, valine. 
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Fig. 5. Separated cystine spot in serum and urine 
of normal and cirrhotic children. Buffered filter 
paper chromatography with pH 1: A, serum of 
cirrhotic child; B, serum of normal child; C, urine 
of cirrhotic child; D, urine of normal child; and 
S, mixture of standard amino acids. 


with m-cresol or phenol during the test be- 
cause of the small variations in temperature 
which occurred during chromatography. 
The chromatograms were developed with 
Ninhydrin as described by McFarren and 
Mills. 

The separated methionine and cystine 
spots (Figs. 5 and~6 and Table III) were 
scanned in Lange’s densitometer without any 
filter and the output of the photocell meas- 
ured in a multiflex galvanometer with sensi- 
tivity at 1:10 and the shunt box setting at 
Gross 5, Fine 5 for methionine and Gross 3 
and Fine 2 settings for cystine. 

The maximum density of methionine and 
cystine spots were noted and the quantities 
in each sample were calculated from calibra- 
tion curves prepared for methionine and 
cystine. 

Calibration curves for methionine and 
cystine. A standard solution of 0.1 per cent 
solution of DL-methionine and 0.1 per cent 
of L-cystine in 0.1 N HCl were used. 

The different quantities of the standard 
solution of DL-methionine were put on dif- 
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ferent strips with the help of the Agla mi- 
crometer syringe. The quantities in each strip 
varied from 1 to 12 pg. (1 to 12 pl); the 
average maximum densities from 1 pg. to 
12 wg. were plotted to obtain the calibra- 
tion curve (Table IV; Fig. 7). 

The calibration curve for cystine was based 
on data obtained from densitometry per- 
formed on strips containing quantities of 1 
to 10 wg. (Table IV; Fig. 8). 


RESULTS 


Clinical findings. The 5 children, 3 boys 
and 2 girls, ranged in age from 1% to 3 
years. The age of onset of the disease varied 
from 10 months to 2 years and 9 months, 
and the duration of the disease at the time 
of admission to the hospital varied from 2 
to 8 months. Two children were first sib- 
lings, one the second sibling, one the fourth, 
and another the eleventh. Three were Ben- 
galees, 2 Hindus and the other a Muslim; 
1 was a Marwari and 2 were from other 
parts of India. Three of the families were 
nonvegetarian and 2 were vegetarian with 
milk in the diet. The Bengalee Muslim child 
came from a family of fish dealers who had 
ample supplies of fish and meat in the daily 
diet. There was a history of liver disease in 
other siblings of 2 patients, 1 of whom was 
the Bengalee Muslim whose first 2 siblings, 
maternal aunt, and maternal granduncle 
died from the same condition. Thus there 
was a history of the disease in 3 generations. 
All 5 children came from the middle and 
upper classes of society. One child, G. S., 
gave a history of fever with enlargement of 
the liver at 4 months of age, not associated 
with jaundice or anemia, which subsided 
shortly afterward. Another child had measles 
1 year before the onset of cirrhosis. In all 
cases the onset of the disease could be de- 
scribed as insidious. All the children had 
been kept on a diet of either breast or cow’s 
milk up to the age of 1 to 1% years, with 
no attempt at weaning; only a small quan- 
tity of cereals such as rice or sago had been 
added well after the age of 1 year. 

All the children showed a negative reac- 
tion to an injection of 1:100 dilution of 
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Fig. 6. Separated methionine spot in serum and 
urine of a cirrhotic child. Note methionine spot in 
serum and urine of a normal child. Buffered 
filter paper chromatography with m-cresol at pH 
8.4: A, serum of cirrhotic child; B, serum of nor- 
mal child; C, urine of cirrhotic child; D, urine of 
normal child, and S, mixture of standard amino 
acids. 


Koch’s old tuberculin and all were negative 
to Kahn and Venereal Disease Research 
Laboratory tests. 

The main symptoms were fever, abdomi- 
nal distention, highly colored urine, and a 
change in the color of the stools. The pres- 
ence of jaundice and edema was difficult to 
elicit since most parents failed to detect the 
slight yellowish discoloration of the eyes and 
puffiness of the feet. Table V summarizes 
the main features of the history and pre- 


senting symptoms. 

Physical examination revealed irritability 
in all but 1 child, K. K., who was unusually 
quiet and cooperative for a child with cir- 
rhosis. They all had a slight icteric tinge to 
the sclera. Hepatosplenomegaly was present 
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Table III. Amino nitrogen, methionine, and cystine in serum and urine 





























Serum | 
Interval Serum | | — ___—=i rine 
between amino | Methionine Cystine |Urine amino|Methionine*| Cystine* 
repeat nitrogen content | content | nitrogen content content 
analyses (mg./100 | (mg./100 | (mg./100 (mg./100 (mg./100 (mg./100 
Name (days) ml.) | ml.) ml.) ml.) ml.) ml.) 
Cirrhotic group 
K. K. 12.3 3.1 0.7 124.5 22.6 15.6 
18 6.0 1.6 1.1 68.6 7.5 16.0 
L. B. 11.1 3.3 0.4 100.7 Nil 18.3 
17 10.4 1.9 0.4 33.6 Nil 14.7 
B. R. . 13.5 1.6 0.7 149.8 Nil 14.6 
26 19.5 2.6 0.7 — Nil _ 
G. S. ~ 11.2 1.7 0.9 36.4 Nil 3.3 
ll 10.8 Nil 0.8 29.4 Nil . B 
A. S. K. 11.4 3.1 0.9 107.8 Nil 10.3 
6 11.3 Nil 1.0 79.7 Nil 11.6 
Control Group 
B. T 12.3 Nil 0.1 42.0 Nil Nil 
K. N. 11.2 Nil Trace 97.1 Nil Trace 
(inestimable ) 
3.8 11.2 Nil Trace 94.5 Nil Nil 
S. G. 11.8 Nil Trace 130.6 Nil Trace 
(inestimable ) 
*Estimations done on the fasting sample. _ 
Table IV. Data for calibration curves for cystine and methionine 
Mean No. of | | Mean No. of 
hg. of maximum strips ug. of | maximum strips 
cystine density Range scanned | methionine | density Range scanned 
0.0 1.0 0.6 to 1.2 6 0 1.2 0.8 to 1.8 6 
1.0 2.9 2.2 to 3.5 6 3 4.5 4.2 to 5.6 6 
2.0 5.8 $6 to 6.2 6 + 6.3 5.8 to 6.6 6 
3.0 8.2 7.4 to 8.5 6 5 7.8 7.0 to 8.2 6 
t.0 9.6 9.0 to 10.2 6 6 8.8 8.4 to 9.6 6 
5.0 12.6 11.2 to 12.8 6 7 11.1 10.0 to 11.4 6 
6.0 15.2 14.5 to 15.6 6 x 12.5 12.0 to 13.2 6 
7.0 17.6 17.0 to 18.0 6 9 12.8 12.6 to 14.4 6 
8.0 19.0 18.6 to 19.5 6 10 14.8 14.2 to 15.0 6 
9.0 21.2 20.5 to 22.0 6 11 17.5 16.8 to 18.2 6 
10.0 24.0 23.6 to 25.4 6 12 18.2 17.6 to 18.8 6 
in all (Fig. 9) except A. S. K., who had were anemic; hemoglobin ranged from 6 to 


only a grossly enlarged liver 5 fingerbreadths 
below the costal margin in the midclavicular 
line. All the children had temperature ele- 
103° or 104° F. Edema 


was present in 3 children, ascites in 1, and 


vations of 99° to 
superficial abdominal veins were visible in 3. 
No child in this series had any hemorrhagic 
manifestations. Palmar erythema was seen 
in 2 cases. Table VI summarizes the main 
physical findings as seen in the 5 cirrhotic 
children. 

Findings in the blood: All the children 


10.5 Gm. per cent, red blood cells from 2.4 
to 3.9 million per cubic millimeter, white 
blood cells from 11,200 to 40,800 per cubic 
millimeter, and the erythrocyte sedimenta- 
tion rate from 35 to 62 mm. per hour (Win- 
trobe). Bleeding and clotting times were 
within normal limits. 

Histopathologic findings. Biopsy sections 
of the liver were studied in all 5 cases. Three 
patients (K. K., B. R., and L. B.) showed 
the characteristic changes associated with 
the disease, such as diffuse, patchy necrosis 
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of the liver cells (Fig. 10), with a moderate 
to severe degree of intercellular, intralobu- 
lar, and interlobular fibrosis, round cell in- 
filtration, especially around the portal areas, 
and pseudolobulation. In G. S. the liver 
cells had a vacuolated appearance, simulat- 
ing glycogen storage disease of the liver. 
There were, however, fibrosis and pseudo- 
lobulation. The typical degenerative cellular 
changes were not seen (Figs. 11 and 12). 
The sections of A. S. K., on the other hand, 
showed wide-spread necrosis of the hepatic 
cells with diffuse fibrosis throughout (Fig. 
13). Another peculiarity was the presence 
of a blue homugeneous material occupying 
large areas of the section prepared with 
Mallory’s stain for reticulin. In these areas 
no liver cells or fibroblasts were seen. There 
was no attempt at pseudolobulation or re- 
generation of liver cells in these sections. 

In none of these cases were obliterative 
changes seen in the central vein. It is, how- 
ever, apparent that the 2 patients (G. S. 
and A. S. K.) behaved differently in many 
respects from the other 3 patients. 

Biochemical findings. The values for bili- 
rubin, icteric index, Van den Bergh’s test, 
total cholesterol, serum sodium, and potas- 
sium are shown in Table VII. The analyses 
were repeated in most cases when a change 
was noted in the clinical condition. Except 
for A. S. K. and G. S., whose icteric index 
decreased, all other patients showed an in- 
crease in the bilirubin content and icteric 
index. There was a tendency toward hypo- 
cholesteremia as was reported in a previous 
paper by Chaudhuri and associates.? Sodium 
and potassium values were within the nor- 
mal range as reported previously by Chaud- 
huri and colleagues. 

Studies of serum protein. Table VIII 
shows the values for total serum proteins 
and their fractions. The total protein ranged 
from 5.0 to 8.7 Gm. per cent and, except 
for 2 patients (G. S. and A. S. K.), both 
of whom showed high albumin fractions and 
a normal gamma globulin fraction, the re- 
maining 3 children gave values for the pro- 
tein fractions very similar to the values found 
in a previous series reported by Chaudhuri, 
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Fig. 7. Methionine calibration curve. 
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Fig. 8. Cystine calibration curve. 
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Table V. History and symptoms in infants with cirrhosis 














Liver 
Age | Order of | disease in | Past Age « 
Name Sex (years) | birth siblings illnesses | Feeding | __ onset “Af 
K. K. M 3 First Nil Respiratory Milk diet up to 10 mor ths fg Normné 
infections 1 year of age 
L. B. F 1Y2 Fourth + Nil Milk diet up to 11 months § Poot 
1 year of age 
B. R. F 1% Second Nil Measles at 6 Milk up to 10 months — Anore 
‘ months present mor 
G. S. M 1% Eleventh + Fever with Milk diet up to 16 months — Norm: 
hepatomegaly _ present with 
at 4 months little rice 
of age; 
improved 
A. S. K. M 1 First Nil Nil Milk diet up to 16 months § Anore 
1 year of age __mor 
i.e., low albumin and high gamma globulin which could not be separated by the sol- 
fractions. It may be noted here that the vent systems used, appeared denser in color 
electrophoretograms of K. K., B. R., and when compared to those of the normal in- 
L. B. revealed a wide-based gamma globulin fants. In A. S. K. and G. S., however, me- 
fraction unlike those of G. S. and A. S. K. thionine was not detected in the repeat 
The presence of this wide base has been re- samples by buffered filter paper chromatog- 
ported previously by Chaudhuri. It appears, raphy, and therefore this dense spot in these 
however, that all cases of cirrhosis do not 2 samples was entirely due to increased con- 
reveal this finding. The authors have sepa- centration of valine (Table I) 
rated the 5 patients investigated into two Another interesting finding was the pres- 
categories: (1) those showing the wide-based ence of proline in the sera of cirrhotic chil- 
gamma globulin fraction and (2) those not dren in sufficient concentration to produce a 
showing this characteristic. yellow spot after development with Nin- 
Studies of amino acids. Amino nitrogen hydrin. In normal sera, no proline was de- 
values in serum and urine of cirrhotic pa- tected (Table I; Figs. 1 and 2). 
tients ranged from 6.0 to 19.47 mg. per cent Cystine was present in the urine of chil- 
and 29.4 to 149.8 mg. per cent, respec- dren with cirrhosis and in traces in the urine 
tively (Table IIT). of normal children. Threonine was also 
The two-dimensional paper chromato- present in the urine of all cirrhotic chil- 
grams revealed that phenylalanine and ty- dren except A. S. K’s repeat sample but 
rosine spots were absent in normal sera, was absent in the urine of all normal chil- 
whereas they were consistently dense (in- dren except 1 (Table II; Figs. 3 and 4). 
dicative of their concentration) in the sera The sulfhydryl groups in the liver biopsy 
of all the cirrhotic children, except in the specimens of cirrhotic patients stained uni- 
repeat analyses of the serum of A. S. K. formly poorly with Bennett’s reagent, no 
when tyrosine was not detected. Glycine and selective area of the liver parenchyma show- 
glutamic acid spots were more dense in the ing enhanced staining for sulfhydryl groups. 
normal sera than in some of the serum sam- Unfortunately, no normal liver specimens 
ples of cirrhotic patients (Table I; Figs. 1 were available for comparison but postmor- 


and 2). tem specimens taken from a patient with 


Methionine and valine, the 2 amino acids congenital hypoplastic kidneys and a patient 
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ati - ee a Se _ —_ 
Abdominal 
Appetite Fever distention Edema Jaundice Urine Stool 
Normal 1% months 2% months ? Sclera 10 Highly colored 15 White 
days days 
Poot Continuous 11 ? Nil Nil Highly colored 
months 
Anorexia 6 Low grade 6 6 months Feet 15 days Nil Highly colored 5 Clay colored 2 
months months months months 
Normal Continuous 2. Gradual 2 -- Highly colored 2. Looseness and con- 
months months months stipation 
Anorexia 2 Intermittent 3 Gradual 2 —- Sclera Highly colored 2. Clay colored 4 


months month; months 


months months 





with diarrhea with fatty changes showed 
more intense staining of the liver parenchyma 
with Bennett’s reagent as compared to those 
of the cirrhotic patients. 


DISCUSSION 


From the findings presented it is apparent 
that the 5 cirrhotic children investigated fall 
into 2 groups, namely, Group I consisting 
of K. K., L. B., and B. R., all showing a 
wide-based gamma globulin fraction in their 
electrophoretograms as well as hypergamma- 
globulinemia, and Group II consisting of 
G. S. and A. S. K. who had a normal gamma 
globulin fraction with no wide base. Other 
findings in Group II which differed from 
those of Group I included a fall in icteric 
index from 14.1 to 10.0 units in the case of 
G. 
to 100 mg. per cent after a period of 1 
month. In addition, both children in Group 
II showed clinical improvement with respect 
to jaundice, edema, and general well-being 
during the period of hospitalization. 

In A. S. K. (Group II) the albumin frac- 
tion, which was high initially, increased from 
58.3 to 73.1 per cent after 6 days of hos- 
pitalization and the gamma globulin fraction 
fell from 17.0 to 9.9 per cent (within the 
normal range). Similarly with G. S., the 


S. and an increase in cholesterol from 66 


other patient in Group II, the albumin frac- 


tion was initially higher (61.0 per cent) than 
is usually found in cirrhotic children, and 
there was no fall in the total protein or in 
the albumin fraction on repeat analyses. 
Another important difference was the ab- 
sence of a palpable spleen in A. S. K. 
(Group II), although the disease had al- 
ready become far advanced and was associ- 
ated with signs of portal hypertension. 
Usually in the well-established stage of the 
disease, cirrhotic children have hepato- 
splenomegaly. It is interesting to note in this 
connection, that Sen,’ in his original de- 
scription of the clinical findings in cirrhosis, 
referred to “a peculiar enlargement of the 
liver in young children, both male and fe- 
male, any the 
spleen.” Is it possible that Sen came across 


without enlargement of 
only this particular type of cirrhosis which 
A. S. K. represents, for it is inconceivable 
that as he could 
have failed to detect an enlarged spleen in a 
child. 
Histopathologically, 
viously, the children in Group II showed dif- 


an astute observer such 


as mentioned pre- 
ferent changes from those seen in Group I. 
Furthermore, these 2 patients between them- 
selves showed entirely different histopatho- 
logic changes as described above. 

On the whole, it appears from the two- 
dimensional chromatograms that the ele- 
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vated amino acid levels in children with 
cirrhosis involve a relative increase of the 
essential amino acids as compared with the 
nonessential ones. It is unfortunate that the 
methods used did not give any clue to one 
of the essential amino acids of which lysine 
is most important during the period of 
growth and development. With respect to 
the presence of proline in serum, no quanti- 
tative studies were done on proline in this 
connection, but it would be of interest to 
study the behavior of this particular amino 
acid in greater detail in this condition since 
proline and hydroxyproline are important 
amino acids for synthesis of collagen tissues. 
It is hoped that more detailed study of the 
essential amino acids may provide clues as 
to the derangement of protein metabolism 


in this condition. 


Fig. 9. Hepatosplenomegaly in B. R. (Group I) 


with second-stage cirrhosis. 


August 1960 


The chromatographic patterns of the 
amino acids of urine in cirrhotic children 
also reveal some interesting findings. Cystine 
was present in all the samples in higher con- 
centrations as compared with those of nor- 
mal infants; the urine samples of normal 
children only showed traces on buffered 
filter paper chromatography. 

It is interesting to note that though threo- 
nine was absent in the serum samples, it was 
present in the urine of all children with 
cirrhosis. It is difficult to explain this finding 
unless it is assumed that threonine may be 
one of the low-threshold amino acids. Threo- 
nine was absent in normal urine except in 1 
case. 

The studies of amino acid in cases of 
cirrhosis showed no significant differences in 
the amino nitrogen levels of sera when com- 
pared to those normal infants, though the 
amino acid patterns and levels of cystine and 
methionine investigated in these cases were 
different from those in normal children. 
Walshe'® has mentioned that amino nitrogen 
levels may not show remarkable variation in 
children with cirrhosis unless the liver is 
damaged seriously. In K. K. the amino ni- 
trogen level was about halved in the serum 
at the time of the repeat analyses, with a 


corresponding decrease in the methionine 
level, although the cystine level in the serum 
increased. The patient was in the terminal 


stage and died the same evening. 

There was no quantitative relation be- 
tween the levels of methionine and cystine 
in the serum, though it is well known that a 
close metabolic link exists between methio- 
nine and cystine (Table VII). 

Cystine levels in the urine of the children 
with cirrhosis were increased several times 
when compared with the normal, which 
showed only traces. The cystine levels per- 
sisted at a high level on the repeat analyses. 
The cystine levels of urine in Group I pa- 
tients were higher than in Group II. Excre- 
tion of methionine in the urine was high in 
only 1 of the cirrhotic patients. In others, 
methionine could not be estimated (Table 
III; Figs. 5 and 6). 

Treatment. The elevated methionine and 
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Fig. 10. High-power photomicrograph of hepatic 
tissue showing necrosis of liver cells and presence 
of fibrosis in K. K. (Group I). (Hematoxylin 
and eosin x450; reduced approximately %.) 


cystine values in the sérum and urine of 
cirrhotic children suggest that therapeutic 
use of methionine and cystine in this con- 
dition may be of little value. 

In the cases presented, prednisolone (15 
to 20 mg. daily), chlorothiazide (0.5 Gm. 
daily), penicillin, Achromycin, neomycin, 
and a combination of streptomycin and Ter- 
ramycin were administered when the other 
antibiotics failed to produce any response. 
Chlorothiazide (Chlotride tablets 0.5 Gm.) 
was of some help in reducing edema, but 
since the patients who received this drug 
were also on prednisolone, it is difficult to 
assess the effect of the former drug on 
edema associated with cirrhosis. Penicillin, 
Achromycin, and neomycin produced no ap- 
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Fig. 11. Low-power photomicrograph of biopsy 
specimen from liver of G. S. (Group II). Note 
vacuolated appearance of the hepatic cells, simu- 
lating glycogen storage disease of the liver. The 
increase of fibrous tissue is evident in the section. 
(Hematoxylin and eosin x150; reduced approxi- 
mately %.) 


preciable effect on the temperature or on 
the general condition. A combination of 
streptomycin and Terramycin, as suggested 
by Krishna Rao,’* has been tried but the 
results were disappointing. 


SUMMARIES OF 5 INFANTS 
WITH CIRRHOSIS. GROUP I 


Case 1. K. K., a 3-year-old boy, was 
admitted with a history of gradual enlarge- 
ment of the abdomen for 2/2 months, fever 
for 1% months, yellow discoloration of the 
eyes and skin for 10 days, highly colored 
urine for 15 days, and whitish stools. He 
was the only child of a middle-class, vege- 
tarian, Hindu family. There was a past his- 
tory of respiratory infections and delay in 
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Fig. 12. High-power view of same section shown in 
Fig. 11. The large empty-looking cells and in- 
crease of fibrous tissue are seen. (Hematoxylin 
and eosin x450; reduced approximately %.) 


the milestones of development. The child 
was on breast milk supplemented by 16 
ounces of cow’s milk daily for his first year. 
A diet of mixed vegetables was started after 
this period. The disease was of 3 months’ 
duration at the time of admission. 

On examination the child was found to 
be unusually quiet and cooperative, which is 
unlike a cirrhotic patient, but he obviously 
was ill. The sclerae had an icteric tinge; 
there was edema of the feet and face as well 
as a moderate degree of ascites. The liver 
was enlarged, firm and smooth with a sharp 
edge, and palpable 4 fingerbreadths below 
the costal margin in the midclavicular line. 
A firm spleen was palpable 2 fingerbreadths 
below the costal margin and there was dis- 
tention of the superficial abdominal veins. 
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Fig. 13. Photomicrograph of hepatic tissue from 
A. S. K. (Group II) showing complete widespread 
destruction of liver cells. (Hematoxylin and eosin 
«450; reduced approximately 4.) 


The child was running a temperature. A 
diagnosis of infantile cirrhosis of the liver 
was made. (Laboratory findings are given in 
Tables I to III and VII and VIII.) 
Histopathologic examination of biopsy 
material from the liver revealed diffuse ne- 
crosis of the hepatic cells, distortion of the 
lobular architecture, fibrosis throughout the 
parenchyma, and infiltration of round cells. 
Progress. Within 20 days of admission the 
jaundice and ascites had increased; bilirubin 
rose to 10.2 mg. per cent, icteric index to 
82.2 units, potassium increased to 6.0 mEq. 
per liter, and sodium dropped to 126.0 mEq 
per liter. Following open operation for re- 
moval of hepatic tissue for histopathologic 
examination, ascitic fluid continued to drain 
through the incision and there was some de- 
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Table VI. Physical findings in infants with cirrhosis 














| | Super- | 
| | ficial ab- | 
General dominal | Hemor- | Temper- 
Name condition Edema | Jaundice| Ascites Liver Spleen | veins | rhage | ature 
K. K. Quiet, coop- + + + ++++ ++ + - + 


erative, pal- Pitting Sclera 
mar ery- 


thema 

L. B. Irritable + + ? 

Pitting Sclera 

B. R. Irritable, 2s + = 
moderately Sclera 
well nour- 
ished, 
palmar 
erythema 

G. S. Irritable, - + - 
anemic Sclera 

A.S. K. Irritable, + + ~ 
anemic Sclera 





+++ + - = + 
++++ ++ - . + 
+++ ++ + : + 


(Granular) 


++4+44+ - + + 


Table VII. Changes in certain constituents of serum at different intervals 








Interval | 
between repeat 
analyses Bilirubin Icterus index Cholesterol Sodium Potassium 
Name | (days) (mg.% ) | (units) (mg.%) (mEq./L.) (mEq./L.) 
K. K. _- 1.9 6.0 118 135.0 4.3 
18 10.2 16.0 - 126.0 6.0 
(10 days later) 
L. B. — — 7.0 114 147.0 4.5 
17 3.2 7.0 154 137.0 4.5 
B. R. — 2.3 5.0 90 140.0 4.8 
26 7.3 9.0 128 135.0 4.3 
G. S. — 1.1 3.0 63 154.0 4.4 
11 1.0 3.0 66 137.0 5.6 
30 1.0 2.0 100 139.0 4.5 
A. S. K. — 8.3 14.0 124 132.0 5.0 
6 9.1 10.0 158 132.0 3.6 


(21 days later) 


( 9 days later) 


68.0 


(12 days later) 





lay in healing. Edema then decreased and 
the child became emaciated and died from 
cholemia after 20 days of hospitalization. Re- 
peat examination of postmortem hepatic tis- 
sue removed by biopsy revealed large multi- 


nucleated liver cells and fibrosis. 
Case 2. L. B., a 1'%-year-old Bengali 
Muslim girl, was admitted with a history of 


continuous fever for 11 months, abdominal 
distention for 3 months, and highly colored 
urine and diarrhea with an occasional whitish 
stool. The child was the fourth and last 
sibling of a nonvegetarian family engaged 
in the fishing business. Two other siblings 
(first and second), the maternal aunt, and 
granduncle also died from infantile cirrhosis. 
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Table VIII. Total serum proteins and their fractions in infants with cirrhosis and 
control infants 
Interval between | a3 | Globuli t 
repeat analyses | Total protein Albumin — Ceovunes per on 
Name (days) | (Gm. per cent) (%) Alpha, | Alpha: | Beta | Gamma 
Cirrhotic group 
K. K. - 8.7 33.5 6.7 10.0 Be 46.5 
( 2.8 Gm.) (wide-based ) ' 
18 5.3 46.2 1.7 9.8 1.7 40.6 | 
( 2.4 Gm.) ( wide-based ) 
L.B yo 52.3 2.2 5.9 9.5 30.1 
( 3.9 Gm.) (wide-based ) 
17 6.3 44.4 1.6 5.2 3.5 45.3 
( 2.7 Gm.) (wide-based ) ’ 
B.R 5.0 48.0 2.8 8.4 6.4 34.4 . 
( 2.4 Gm.) (wide-based ) ] 
26 5.6 43.2 2.7 3.6 4.5 46.0 . 
( 2.4 Gm.) (wide-based ) . 
G.S 6.8 61.0 3.8 8.5 10.1 16.6 ‘ 
( 4.1 Gm.) 
11 6.8 61.8 0.8 12.7 10.5 14.2 s 
( 4.1 Gm.) E 
A. S.K. 5.8 58.3 3.8 9.0 11.9 17.0 n 
( 2.8 Gm.) 
6 5.0 73.1 0 6.3 10.7 9.9 ‘ 
3.6 Gm.) 
; d 
Control group p 
B. T. 5.0 62.3 1.6 11.5 13.1 11.5 t: 
( 3.1 Gm.) : 
i n 
K. N. 6.2 65.3 0.8 7.39 14.0 12.6 o 
( 4.0 Gm.) 
al 
S.S 6.5 63.2 2.7 11.5 12.4 10.2 ec 
( 4.1 Gm.) 
ra 
S.G. 5.8 68.9 1.9 99 104 8.9 lo 
( 4.0 Gm.) 
The infant was kept on a milk diet up to | slight improvement and pitting edema de- " 
year of age after which rice was started. creased. Icteric index was 36.0 units and to 
On physical examination she was irritable cholesterol 154 mg. per cent. ss 
with an icteric tinge to the sclerae, pitting Case 3. B. R., a 1%-year-old Bengali a 
edema of the feet, an enlarged, smooth, and Hindu girl, was admitted with a history of = 
hard liver with a sharp edge palpable 3 anorexia, low-grade fever, and abdominal ae 
fingerbreadths below the costal margin in distention for 6 months, swelling of the feet -_ 
the midclavicular line, and a spleen which for 15 days, highly colored urine for 5 ch 
was just palpable. (Laboratory findings are months, and intermittent clay-colored stools Ps 
shown in Tables I to III and VII and VIII.) for 2 months. The child was the second of 2 | aa 
Biopsy section of the liver showed changes siblings belonging to a middle-class nonvege- Uh 
typical of cirrhosis. There was diffuse necro- tarian family. She had measles at 6 months ie] 
sis of cells with pseudolobulation and a of age and was otherwise quite normal until . 
moderate degree of fibrosis. the age of 10 months when the present ill- He 
ns 


Progress. Two weeks later the child showed ness started. She was breast fed for 1 month, 
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then placed on Lactogen for 6 months fol- 
lowed by cow’s milk. No attempt at weaning 
was made. At the time of admission the 
disease was already of 8 months’ duration. 

On physical examination she was well 
nourished and irritable, with a slight icteric 
tinge to the sclera and no detectable edema 
or ascites, a grossly enlarged, nontender 
liver 41 fingerbreadths below the costal mar- 
gin which was firm and smooth with a sharp 
margin, and a firm spleen palpable 2% 
fingerbreadths below the costal arch. There 
was well-marked palmar erythema. A pro- 
visional diagnosis of infantile cirrhosis of the 
liver was made. (Laboratory findings are 
given in Tables I to III and VII and VIII.) 

Biopsy specimen of the liver showed char- 
acteristic changes of cirrhosis, most cells 
showing degeneration. Some attempt at 
pseudolobulation was seen. There was a 
moderate degree of fibrosis. 

Progress. Temperature returned to normal 
on Achromycin drops 7 minims 3 times a 
day. Edema decreased after administration of 
prednisolone 10 mg. daily and chlorothiazide 
tablet 0.5 Gm. daily, but jaundice became 
more intense. Bilirubin rose to 7.3 mg. per 
cent, and icteric index to 44.9 units, but 
after stoppage of the drugs the fever and 
edema returned and the condition deterio- 
rated. The child was.discharged to be fol- 
lowed up in the Outpatient Department. 


GROUP II 


Case 4. G. S. a 1%-year-old Mar- 
wari Hindu boy, was admitted with a his- 
tory of continuous fever for 2 months, grad- 
ual enlargement of the abdomen for 2 
months, highly colored urine for 2 months, 
and loose stools alternating with constipa- 
tion for some time. The appetite was nor- 
mal. The patient was the eleventh and last 
child of vegetarian parents belonging to the 
upper class. There was a history of liver 
disease with recovery in the ninth sibling. 
This patient gave a history of fever with 


hepatic enlargement at the age of 4 months, 
ot associated with jaundice or anorexia. 
fe recovered and remained well until the 
nset of the present condition. He was breast 
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fed up to the time of admission and this diet 
was supplemented with 24 ounces of cow’s 
milk daily and a little rice. 

On physical examination he was anemic 
and irritable, with jaundice of the sclerae, 
a liver enlarged to 342 fingerbreadths below 
the costal margin in the midclavicular line 
which was nontender, firm in consistency, 
with a slightly granular surface and a sharp 
edge, a firm spleen enlarged to 2 finger- 
breadths below the costal margin, and 
prominence of superficial abdominal veins. 
There was no edema or ascites. (Laboratory 
findings are given in Tables I to III and 
VII and VIII.) 

Histopathologic examination revealed 
large empty-looking liver cells containing 
centrally placed nuclei with the cell mem- 
brane intact, resembling glycogen storage 
disease of the liver. Fibrous tissue was fairly 
abundant between the cells and _ lobules. 
Round cell infiltration and pseudolobulation 
were present, but necrosis of the cells as seen 
in other cases was not present. 

Progress. The child was put on predniso- 
lone 15 mg. daily, zinc oxide powder, and 
penicillin and showed clinical improvement 
within 14 days. The icteric tinge disappeared 
and the liver felt somewhat softer but was 
larger. Two weeks subsequent to this, how- 
ever, the child deteriorated; the liver was 
found at the level of the umbilicus and was 
hard and smooth with a sharp edge; the 
spleen was 3 fingerbreadths enlarged. There 
was nonpitting edema of the feet but no 
jaundice; bilirubin was 1.0 mg. per cent, 
icteric index 10 units, and cholesterol 100 
mg. per cent. The child was placed on intra- 
muscular streptomycin 4% Gm. daily and 
Terramycin 5 minims 3 times a day (100 
mg. daily). When seen last 1 week later, the 
child was pale with slightly puffy eyelids but 
no edema of the legs. The liver and spleen 
showed no change. The urine was straw 
colored but the stools were pale. 

Case 5. A. S. K., a 1¥2-year-old Hindu 
boy, was admitted with a history of pas- 
sage of clay-colored stools for 4 months, 
intermittent fever for 3 months, anorexia 
for 2 months, highly colored urine for 2 








246 Chaudhuri, Chaudhuri, and Chaudhuri 


months, gradual enlargement of the abdo- 
men for 2 months, and yellowish discolora- 
tion of the eyes for 1 month. This patient 
was the only child of nonvegetarian upper 
middle-class parents. There was no history 
of any previous illness. He was breast fed 
up to | year of age. In addition he received 
12 ounces of cow’s milk with Lactogen and 
sago daily. On examination the child was 
found to be anemic and irritable. The sclerae 
were mildly jaundiced; there was nonpit- 
ting edema of the feet; the liver was 
grossly enlarged, firm, smooth, and with a 
sharp edge 5 palpable fingerbreadths below 
the costal margin in the midclavicular line. 
The spleen could not be felt and there were 
prominent superficial veins over the abdo- 
men. (Laboratory findings are given in 
lables I to III and VII and VIII.) 
Histopathologic examination revealed 
widespread necrosis of the hepatic cells, with 
complete disruption of the lobular architec- 
ture. There was no attempt at regeneration 
and pseudolobulation was not seen. Mal- 
lory’s reticulin stain showed diffuse fibrosis. 
Progress. Edema increased during hos- 
pitalization and prednisolone 15 mg. and 
chlorothiazide 0.5 Gm. (Chlotride tablet) 
daily were started. On this therapy edema 
decreased within 1 week and the weight 
dropped from 10.0 to 8.7 kilograms. Jaun- 
dice had decreased prior to the administra- 
tion of Chlotride and the icteric index had 
fallen from 70.0 to 51.0 units. After 4 days 
of Chlotride therapy jaundice started to in- 
crease and following the stoppage of Chlo- 
tride edema increased again. When last seen 
5 weeks after admission, the general condi- 
tion was deteriorating, jaundice was intense 
and generalized, and there was tense ascites. 
The child was started on intramuscular 


streptomycin and Terramycin 600 mg. daily. 
CONCLUSIONS 


The authors suggest that infantile cirrho- 
sis of the liver, though apparently a clinical 
entity, should not be considered a disease 
entity, and that probably several types of 
cirrhosis occur within the age range of 6 to 
18 months when the cirrhotic condition 
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usually manifests itself. It may be necessary 
to carry out more detailed and comprehen- 
sive biochemical and histochemical investi- 
gations in order to distinguish between the 
types that may occur. 

Therefore, the authors prefer to use the 
term “syndrome” ‘with reference to the con- 
dition. In order to identify the syndrome it 
is suggested that it be called after the man 
who discovered it so many years ago—hence 
Sen’s syndrome. 

The poor staining for sulfhydryl groups in 
the livers of cirrhotic children probably in- 
dicates reduced synthesis of sulfhydryl group 
containing proteins of the liver. However, 
quantitative estimations of the sulfhydryl 
groups bound to the proteins in the liver 
were not carried out. It is known that methi- 
onine, as well as cysteine, are the important 
sources of sulfhydryl groups for synthesis of 
the sulfhydryl group containing proteins. 
Raised serum concentration of methionine 
and the lowered level of sulfhydryl groups 
in the liver possibly suggest a disturbance 
of synthesis of the sulfhydryl group contain- 
ing proteins of the liver. 


SUMMARY 


The paper presents the findings in 5 cir- 
rhotic children with respect to clinical, his- 
topathologic and biochemical investigations. 
The cases studied could be separated into 2 
groups: Group I having a wide-based gam- 
ma globulin fraction in the electrophoreto- 
gram associated with hypergammaglobulin- 
emia; and Group II having a normal gamma 
globulin fraction. 

The suggestion is put forward that the 
condition is not a disease entity but a syn- 
drome. Thus it is suggested that it be called 
Sen’s syndrome after the Calcutta clinician 
who discovered the condition. 

Clinically, biochemically, and histopatho- 
logically, Group I patients have shown cer- 
tain differences from Group II. 

Cystine levels in the urine of children 
with cirrhosis were much higher than in the 
urine of normal children and urinary cystine 
in Group I cases was higher than in thos 


of Group II. 
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Phenylalanine and tyrosine, though ab- 
sent in normal sera, were found in high con- 
centrations in the sera of cirrhotic children 
but not in those of the normal children. 

Proline was present in the sera of all 
cirrhotic children but was absent in the 
sera of normal children. Apparently the ele- 
vated amino acid level in cirrhotic children 
results from a relative increase of the essen- 
tial rather than of the nonessential amino 
acids. 


We are indebted to Dr. T. Roy who has very 
kindly helped us in carrying out some of the 
laboratory investigations. 
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FOR PEDIATRICIANS working in the 
tropics outside their own culture the impor- 
tance of understanding indigenous medical 
beliefs, whether systematized or not, cannot 
be overestimated. Probably more than half 
the ill children in the world today are receiv- 
ing treatment based on local concepts which 
differ widely from those of the Western world 
but which have been accepted, valued, and 
understood by generations of parents in other 
regions. Evidence for this in Africa alone is 
only too obvious to all who have ever exam- 
ined large numbers of African children; it is 
rare to find no amulets or scars of medicinal 
incisions (Figs. 1 and 2). 

Indigenous medical systems offer a two- 
sided challenge to the scientific pediatrician: 
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deleterious opposition and influences to be 
judiciously overcome and beneficial princi- 
ples, behavior, and methods to be studied 
and accepted. Both are of significance be- 
cause at present less technically advanced 
communities have more to gain from science 
and, at the same time, scientific pediatrics is 
now better equipped to gain from traditional 
medicine than ever before. 

For the scientifically trained pediatrician 
to be successful in a foreign cultural milieu 
he must be prepared to learn as much as pos- 
sible about local medical beliefs’ which 
should, as Foster says, include attitudes and 
practices associated with health, the preven- 
tion of disease, ideas as to cause of disease. 
and methods of cure—in the broadest sense 
folk medicine. 


ETIOLOGY OF DISEASE 


Among peoples whose “world view” is non 
scientific and who are often illiterate, diseas: 
is frequently thought to fall into one of tw: 
categories: 

(1) magical-supernatural and (2) physi 
cal-empirical. 
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Magical-supernatural. This group will in- 
clude diseases believed to be due to such oc- 
cult agencies as sorcery® (Fig. 3), black 
magic, curses, witchcraft (especially by a for- 
eign tribe) ,* the evil eye, wrath of the gods, 
the influence of ghosts, evil spirits (such as 
the loups-garoux or werewolves of Haiti) ,° 
ancestral shades,® * unfavorable stars, “soul 
loss’ (Cuna Indians, Panama),* or even to 
the effect of rainbows (as in the Sebei of 
Uganda)® or as a result of infringement of 
the rules (especially the sexual conduct of a 
child’s parents) or breach of taboo (such 
as, for example, eating a clan totem in some 
African groups) . 

The belief in a dual supernatural-natural 
etiology is common. For example, snakebite 
of a child may be considered to have two 
causes: the “apparent” being the actual snake 
venom and the “real,” being some form of 
malevolent witchcraft which caused the snake 
to attack the particular child.* 

The apparent effectiveness of witchcraft is 
due largely to coincidence, at least in young 
children for whom in the tropical peasant 
environment a procession of disease is only 
too usual; in adolescents and adults effects 
are usually psychosomatic as a result of anx- 
iety when a person becomes aware that some- 
one is trying to bewitch him. This “malig- 
nant anxiety,” together with dehydration, in- 
anition, and secondary infection, can result 
in death in extreme cases. 

Among the so-called bewitchment syn- 
dromes, the concept of the evil eye (mal de 
ojo, maladie de diable, maljok, nazar, “over- 
looking”) has a wide distribution, including 
many rural parts of Latin America, the Car- 
ibbean islands, tropical Africa, and southeast 
Asia. Broadly, the belief is that some persons, 
in particular barren women, have the power, 
either maliciously or unwittingly, of casting 


*One of the authors (F. J. B.) was once called to a Zulu 
ut for a child who had a large thorn deep in her foot, 
ogether with extensive suppuration. Shortly after removing 
this foreign body and administering antibiotics and dressings, 
ye of the most influential female diviners, who had also 
een summoned, appeared. It was mentioned that the pa- 
ent had already been successfully treated; however, the 
viner explained that she had been called to make the 
real” diagnosis, that is, who had bewitched the patient so 
vat she had been so foolish as to step on a thorn. 
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the evil eye and causing illness, especially in 
handsome infants. The same effect is some- 
times thought to be produced by the prais- 
ing of a child; thus, in parts of the Sudan, 
for example, a mother must never be com- 
plimented on her baby without a preliminary 
deflectory ma’ashallah (through the grace of 
God). Perhaps, in a similar way, some Ba- 
ganda in rural areas believe that counting 
their children is to invite illness and death 
among them, giving rise to obvious difficulties 
in collecting demographic and statistical in- 
formation. 

Although a belief in sorcery in some com- 
important sanction 


munities may be an 
against social misbehavior within the group, 
it also has many definite and immediate in- 
fluences in the field of public health as, for 
example, in many of these practices, the 





Fig. 1. African infant with multiple charms 


(Yambio, Southern Sudan). 
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Fig. 2. Mukiga African infant with medicinal 
branding scars on abdomen (Kigezi, Uganda). 


magicians or witches are thought to need a 
portion of the victim’s body, clothing, or food 
in order to cast a spell. Because of this great 
care may have to be taken with the disposal 
of exuviae (hair and nails) and, in some 
parts of the world, feces will have to be 
buried secretly in a secluded spot. For the 
same reasons, there are frequently difficulties 
in taking blood samples or of removing biop- 
sies, either surgically or at autopsy. 

Failure to concede an infectious agent as 
a possible cause can result in unchecked 
spread of conditions such as tuberculosis or 
venereal disease. The Zulu, for example, be- 
lieve tuberculosis to be due to poisoning by 
an ill-wisher and that the only really effec- 
tive treatment is from an indigenous prac- 
titioner. Delay in seeking correct treatment or 
in persisting with it is, therefore, the rule and 
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the idea of infectivity of sputum can hardly 
be entertained. 

Similarly, a program to diminish mortality 
rates can seldom be understood in rural 
Africa as deaths are rarely attributed to pre- 
ventable causes, as understood by the scien- 
tific pediatrician. Falsely sworn oaths by a 
father are one of the recognized causes of 
child deaths in Kikuyu and Embu society. In 
some groups there is the idea of death being 
justice, so that maternal death in childbirth 
may be considered a punishment for women 
having been unfaithful. 

Belief in bewitchment as a cause of the 
death of a child can lead to much trouble in 
a family as motives are always sought. Jeal- 
ousy and plans for inheritance are easily read 
into such an occurrence in a polygamous 
home. This often explains the bitter tensions 
among co-wives which in turn disrupts the 
harmony which should characterize the 
child’s early family life. 

Motivation for following hygienic health 
practices is often lacking if witchcraft is con- 
sidered etiologic and many public health pro- 
grams have failed from lack of understand- 
ing of this point. Laws to enforce the con- 
struction of pit latrines, to diminish gastro- 
intestinal infections and infestations in chil- 
dren in tropical Africa have failed without 
very careful preparatory health education 
programs to first modify conceptions of etiol- 
ogy. If one believes that putting a child’s 
feces in a recognized spot will enable an ill- 
wisher to come at night to obtain some for 
bewitchment purposes, it is unlikely that the 
argument about giving hookworm to some- 
one else will prevail. On the other hand, is it 
ethical to tell people that a latrine is the 
one place that can be locked so that no feces 
can be stolen for bewitchment purposes, a 
very effective argument for getting people to 
build latrines in Zululand? 

Physical-empirical. According to Foster’ 
diseases in which the cause is often wrong 
according to the scientific observer with hi 
fuller knowledge, but not according to th: 
more limited framework of local beliefs, car 
be classified in this group. Thus leprosy ma 
be thought to be due to eating pork, a 
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among the Azande of the Southern Sudan, 
or malaria due to the consumption of green 
coconuts as was thought some years back in 
rural West Bengal. Also, disease may be 
linked with the weather or with climatic con- 
ditions in the same way as the phrase “to 
catch cold” is used in English; for example, 
mal aire in Latin America and tonda in parts 
of India (cold weather) are considered to be 
responsible for disease. 

Sometimes these empirical beliefs are built 
on an apparently unscientific, but system- 
atized, theoretic basis related to different con- 
cepts of body structure and physiology. Of 
these, an excellent example is the “hot-cold” 
(caliente-frio) theory of disease widely prev- 
alent in South America. This may stem ul- 
timately from the humoral pathology of Hip- 
pocrates and Galen, which may possibly have 
reached medieval Europe via the Arab world 
and was then transmitted to Hispanic Amer- 
ica by the conquistadors, so that selected 
aspects of this theory, particularly the con- 
cept of heat and cold as qualities of the 





Fig. 3. Advanced Kuru in older child, showing 
extensive paralysis, loss of speech, and decubitus 
ulcer. This disease is locally regarded as the result 
of sorcery (Fore, New Guinea). 
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body, of types of illness, and of foods and 
herbs has become a part of present-day folk 
belief.’ In this context it is of interest to note 
that a similar hot-cold (garam-tonda) con- 
cept is prevalent in India and Pakistan." As 
this seems to be an ancient belief mentioned 
in early Sanskrit literature, it seems possible 
that it, together with the Tridosha theory of 
Ayurveda, may have spread from India orig- 
inally and influenced and molded early Greek 
thought in this respect. According to this pre- 
scientific theory of physiology, the body is 
made up of 3 fundamental principles or hu- 
mors (doshas) and, if the balance between 
them is upset, various diseases with certain 
clinical features result. In addition, certain 
foods, medicines, and even habits may ag- 
gravate one or other of these vital principles. 

Similarly, the Batonga of Nyasaland have 
the view that a state of near-diarrhea is the 
norm for adults and children, so that less 
than several bowel motions daily is considered 
as abnormal.’* Disease may by some peoples 
be related to, or enter the body via, the an- 
terior fontanelle’ (which can be paralleled 
by the seventeenth century English diagnosis 
of “mould fallen”), or to a displaced xiphi- 
Finally, 
thought to be inherited within clans or fam- 


sternum. some illnesses may be 
ilies, as with tuberculosis among the Ba- 
ganda, so that concealment may occur to 
avoid stigmatizing a family. 

Poison is often suspected of playing a part 
in the cause of disease, both in a physical 
sense and also in a semimagical way, as when 
someone walks on poison scattered in his 
path by a sorcerer. 

Closely associated with the group’s ideas 
concerning disease causation must inevitably 
be linked their attitudes toward health, ill- 
ness, and death. For example, disease and 
death may be accepted fatalistically as part 
of an ordained pattern or fate (as with the 
Karma concept in Hindu philosophy). 

Special diseases in children. Most peoples 
recognize the vulnerability of children to dis- 
ease and take special precautions based on 
local ideas of etiology. Various serious syn- 
dromes in young children are often known 
and given specific names, such as febrile con- 
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vulsions (ennyonyi) and obwosi (kwashior- 
kor) among the Baganda. 

With regard to kwashiorkor, indigenous 
ideas of malnutrition as an etiologic factor 
appear to be unusual. The Zulu regard gin- 
gering hair as a normal process of infant mat- 
uration, while many groups make a correct 
sociclogic diagnosis: both the words kwash- 
iorkor in Ga and obwosi in Luganda refer to 
a child “displaced” by another pregnancy. 

It is always instructive to study diagnoses 
made in a community as it gives some idea 
as to what extent diseases are differentiated. 
Among the Zulu some infectious fevers are 
specifically identified, including influenza, the 
common cold, and such childhood infections 
as measles, chicken pox, and whooping 
cough. Gastroenteritis, kwashiorkor, and con- 
genital syphilis are ascribed either to an un- 
healed umbilicus, a placenta that has ap- 
peared flat instead of folded, or to the preg- 
nant mother having walked over a place 
struck by lightning. 

Congenital anomalies, as remarked by 
Warkany,"* have been noted from time im- 
memorial, and are often thought to be due 
to maternal sin or to the impression of some- 
thing seen by the mother, such as a monkey, 
or eaten by her, such as catfish, affecting 
the appearance of the child. Attitudes to- 
ward different congenital abnormalities, as 
with other unusual events, such as twins and 
being born with teeth or with the upper in- 
cisors erupting first, vary, but often they are 
regarded as stigma of good luck or the op- 
posite. 

Classification of disease. Apart from con- 
cepts of etiology, diseases are often consid- 
ered in 3 groups: (1) trivial or everyday, 

2) “European,” that is responding to West- 
ern therapy, including yaws and malaria, 
and (3) African (or whatever the local 
group may be) and not likely to be either 
understood or treated successfully by scien- 
tific medicine, including, therefore, “be- 
witchment syndromes” presenting as psycho- 
somatic illness. 

As Tanner noted among the Sukuma of 
Tanganyika, diseases are often named: (1) 


after symptoms (i.e., diarrhea), (2) after 
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something the disease resembles (i.e., bulu- 
doke for jaundice, from the word for ba- 
nana), (3) after the affected part (i.e., 
spleen), and (4) after the alleged cause (i.e., 
mako ga busangila for emaciation in child- 
hood, meaning “defilement of mixing” or 
adultery) ."* 


MEDICAL PRACTITIONERS 


Nonscientific medical practitioners in dif- 
ferent parts of the world vary from those 
with an ancient codified system, such as used 
by the Ayurvedic physicians of India, to the 
village geomancer with his stock of esoteric 
magic, herbal remedies, and practical psy- 
chotherapy, often handed down within a 
family. 

People frequently distinguish between 
diagnostician, herbalist, child specialist, sur- 
geon, obstetrician, and others. In Africa 
many of the diagnosticians attribute their 
skill to possession by an acquired spirit, 
whereas the herbalist’s profession and secrets 
are usually passed on from father to son. 
Sometimes only certain groups can become 
healers, as, for example, among the So- 
malis where only members of the outcast 
Midgan tribe are eligible.*® 

The status of the medical practitioner is 
usually high; this may be enhanced by some 
of the important associated tasks which they 
sometimes perform, which can include rain- 
making, purification ceremonies after “con- 
tamination” by such abnormal happenings 
as lightning or twin births, prophesying the 
future, and discovering those guilty of crime.*® 

Fees are often, but not always, large. A 
small engagement fee, in cash or produce, 
may be given initially and the residue made 
up on completion of cure. There may some- 
times be suspicion of inexpensive or free 
treatment as being obviously of little value. 
However, this is not always so, as, in India, 
homeopathy—an imported nonscientific sys- 
tem of medicine—has taken root and flour- 
ished, especially for children, partly because 
of its cheapness and because the dilute in- 
gredients are thought by parents to be un- 
likely to harm young patients. 

Indigenous practitioners in some parts of 








-— * we 


be 
ti 
th 


he 
pi 
th 
in 
of 
th 


tic 
re 
pa 
m: 


Sur 


née 


tb 








0 


en 


ca 
“ir 


“ts 
mn. 
ne 


ist 














Volume 57 Number 2 


the world have evolved special procedures 
with regard to fees; thus the wadad of So- 
maliland is assured that his fees will be 
paid, as otherwise it is known that he may 
curse his former patient who would then 
relapse.*® 

In Africa it is also the witch doctor who 
understands the preparation of medicines 
used in black magic and poisonings. It is he 
who can compound a love philter or a death 
potion. It is, therefore, not surprising to find 
that many people will calmly say that the 
ill-wisher gets his medicine for bewitching 
someone from a medical practitioner. In 
many groups this in no way detracts from 
his reputation as a saver of lives unless his 
behavior transgresses some social custom 
when he might be accused himself of using 
his medicines for some evil purposes. 

As Read’? has remarked, however, it is 
often difficult to classify the precise functions 
of an indigenous practitioner: “We are 
caught here, as outsiders, in a fog of con- 
fusion about terms and their meaning which 
only a careful study of linguistics can eluci- 
date. It seems to me that we need to go 
further in examining their methods and at- 
titudes, since they undoubtedly represent, to 
the people they serve, a measure of security 
in the face of disease and danger.” 

In general terms, nonscientific healers may 
be classified into two overlapping and indis- 
tinctly separated groups: The secular and 
the magicoreligious. Of the mainly secular 
type, the Ayurvedic kaviraj and the Unani 
hakim represent in India well-organized em- 
pirical systems. The former, in particular, has 
the great emotional appeal of being rooted 
in the Sanskrit religious writings (Vedas) 
of the ancient sages (rishis), as, for example, 
the Caraka Samhita.** 

The second group of indigenous practi- 
tioners are those who cure mainly by magico- 
religious means. In this category in different 
parts of the world can be found exorcists, 
magicians, curers of snakebite, witch doctors, 
such as the nganga of Mashonaland,” the 
‘beah man of Jamaica, the wadad of So- 
naliland,*® and the pawang of the Malay 


iborigine.'® 
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DIAGNOSIS 


Diagnosis is aimed basically at discovering 
the occult agency responsible and seldom in- 
volves careful physical examination or his- 
tory-taking as in scientific practice, but, par- 
ticularly in Africa, is often based on divina- 
tion by throwing cowrie shells, seeds or bones 
(Fig. 4), which may be carved out of wood 
or be genuine, as, for example, the talus 
bones of the lion and koodoo which are 
highly prized in parts of Rhodesia*® or by 
using different forms of trance, crystal gaz- 
ing, dream interpretation, or possession. ‘Thus 
among the Fore people in the hinterland of 
New Guinea Gajdusek and Zigas* record 
that divination to diagnose the sorcerer 
thought to be responsible for a case of kuru 
is based on the examination of end results of 
rats that have been roasted in bamboo cylin- 
ders. 

In some cases a diagnosis by an indigenous 
practitioner almost precludes scientific treat- 
ment; thus in South Africa there are some 
diseases which are regarded as exclusively 
Bantu and therefore only treatable by suit- 
ably trained witchdoctors. For example, a 
pediatrician will be making fair progress with 
the treatment of a case of tuberculous men- 
ingitis when suddenly the parents, without 
an explanation, will remove the child from 
the hospital. On further enquiry he will learn 
that a diagnosis of some bewitchment syn- 
drome was made by a consultant called in by 
a grandparent, or even perhaps by an un- 
trained ward sweeper. Another ethical prob- 
lem here arises in that some experienced 
scientific practitioners find that they can at- 
tract and hold patients better if they diag- 
nose diseases by indigenous names. This can 
be perfectly justifiable if it does not at the 
same time also imply a belief in the recog- 
nized etiology, particularly witchcraft, which 
is inherent in the use of local terms. 

Occasionally some form of physical exam- 
ination may be employed, which is most usu- 
ally inspectional, but can be bizarre as with 
the diagnostic “finger-cracking” of the Ba- 
kongo.** By contrast, diagnosis by the tra- 
ditional Ayurvedic practitioner of India is 
made principally by means of the history 
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and a prolonged palpation of the radial 
pulse, the right wrist being used for the male 
child and the left for the female. Three fin- 
gers are employed in palpation, one to detect 
variation in each of the three doshas. Ac- 
cording to the Ayurvedic view, an observer 
trained in this specialized palpation of the 
pulse can judge what food the subject has 
eaten and the precise number of days a sick 
person will live 

According to Chatterjee,** the acquisition 
of higher levels of skill in interpreting the 
pulse requires long diligent practice as well 
as a “poetic mind,” so that the physician who 
wishes to diagnose a condition simply by feel- 
ing the pulse must, like the poet, “produce 
things very real out of unrealities judged 
from the material point of view.” To the 
scientific observer some of the criteria for 
diagnosis seem somewhat vague and difficult 
to interpret, even when one allows for dif- 
ficulties in translation. For example, “In 
cases of vomiting, in wounds caused by the 
falling of darts, and in the case of suppres- 
sion of the calls of nature, the pulse moves 
like an elephant or a goose, as it does in an 


excess of kapha (water).”** Nevertheless, 
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many diagnoses are undoubtedly based as 
much on a shrewd and penetrating observa- 
tion of the child’s general condition, guided 
by age-old aphorisms and _ generalizations, 
some of which are remarkably similar to cer- 
tain of those attributed to Hippocrates: “He 
who has long breath and a rattling sound in 
the breast never survives. He whose nose has 
dropped down or has dropsy in the abdomen, 
has no hope of his life. If the eyes become 
turbid like whey and sunk into their sockets, 
or if all the senses lose their power, the pa- 


tient never lives.”’?* 
TREATMENT 


Indigenous practitioners achieve cures as 
a result of effective practical psychotherapy, 
herbal remedies, certain physical maneuvers 
and, as anywhere, by coincidental subsidence 
of self-limiting disease processes. 

The actual forms of treatment practiced 
by indigenous healers in different parts of 
the world include the following: dietetic, 
especially with relation to food taboos, “hot- 
cold,’ and similar complex classifications; 
physiotherapy, including massage, manipula- 
tions, different types of bath and poultice: 





Fig. 4. Diagnosis by divination by Kikuyu medicine man using thrown seeds. 


Kiambu, Kenya 


Note fixed attention of little girl seated 
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physical, possibly sometimes to be considered 
as a form of “counter-irritation,” but usually 
having a magical aspect as well, including 
scarification, branding (Fig. 2), cupping, 
and acupuncture, as well as crude methods 
of splinting and suture (as with thorns or 
ant mandibles); medicinal, usually mainly 
employing empirical herbal remedies; oper- 
ative, such as the removal of cataracts, pierc- 
ing of hydroceles with hot iron, circumcision, 
trephining (as for posttraumatic headache) ,** 
extraction of Guinea worms, uvulotomy, lin- 
ear incisions on the tongue, removal of the 
top of the epiglottis,’® and tonsillectomy (the 
excision of a wedge-shaped segment from the 
center of the tonsils as described in ancient 
Hindu literature); magicoreligious, includ- 
ing spells, charms, imposition of taboos, in- 
cantations and dances, sacrifices and such 
measures as pilgrimages, and the giving of 
alms, aimed at expiation, propitiation or 


“ 


ritual atonement, or at “counter-magic.” 

Excision of the uvula (uvulotomy) is com- 
monly practiced, particularly in childhood, 
among some groups in East Africa, especially 
the Kikuyu of Kenya. Jarvis and Mwathi** 
have reported that it is done for a variety 
of reasons, including persistent irritable 
cough, pain in the throat, elongated uvula, 
and anorexia and vomiting. IIl effects appear 
to be nil, unless the soft palate is damaged 
inadvertently. 

In some regions drastic methods are par- 
ticularly employed in mental ill health, even 
in children, as they were in Europe until 
quite recently. All appear to have the com- 
mon idea of driving out the demons that are 
in possession; the particular forms of vio- 
lence may include beating, icy baths, com- 
pulsory fasting, and the use of the smoke- 
hut. 

Frequently therapy can be considered to 
be twofold, aimed at both the symptoms of 
the disease and also the alleged supernat- 
ural cause. Thus treatment may be multiple, 
as, for example, with the Yoruba baba alawo 
in Western Nigeria whose treatment may 
comprise both herbal remedies as well as 
charms and magicoreligious ritual. 

Treatment in some countries may be com- 
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plicated by a belief in such concepts as au- 
spicious days for commencing therapy, lucky 
numbers, and traditionally optimal times of 
day to take medicines. These attitudes may 
have to be taken into account, for example, 
when considering how many times a day a 
medicine should be given and for how long, 
and may also delay permission to operate 
on a child with an abdominal emergency. 
Medicinal treatment may be administered 
orally, as infusions, by inhalation or sniffing, 
by external application (especially into fresh 
scarifications), by enemas, or intravaginally. 


‘ 


In some parts of Africa, “smoking” the new- 
born baby is practiced in an attempt to 
make him cough up mucus. As Tanner" 
has commented, medicines so employed may 
come from vegetable, animal, mineral, or 
“alien” sources. The last is becoming increas- 
ingly common in many places. The indig- 
enous healer is tending to adopt the more 
spectacularly successful and dramatic scien- 
tific remedies, such as penicillin injections, 
the efficacy of which will be attributed to 
the associated magical part of the regimen 
employed. 

Therapy may often be based on “sympa- 
thetic magic.” Thus, among the Somalis, 
lightly cooked liver is used in the treatment 
of anemia because of its resemblance to 
clotted blood.*® Herbal remedies may be em- 
ployed because of resemblance of the plant 
employed to the part of the body involved 
or to the disease itself, in the same way as 
medieval pharmacists used the “principle of 
signatures.”*° 

In most forms of indigenous medicine her- 
bal remedies are used extensively. In West 
Africa, for example, the Fon name for the 
indigenous doctor is amawato, meaning “ob- 


3326 


server of plants. However, while valuable 
and potent drugs will be known and _ use- 
fully employed, probably the majority of the 
herbals used are inert. This is suggested by 
analogy by an early seventeenth century 
Pharmacopoiea Londiniensis, which con- 
tained 1,028 articles, with a materia medica 
comprised of 138 roots, 271 herbs, 138 seeds 
and organs of 116 animals “both terrestrial 
and marine, and their products,”** almost 








256 Jelliffe and Bennett 





Fig. 5. Zulu girl in ceremonial bead-work finery 
with empty medicine vial round neck (South 
Africa 


all of which would be considered therapeu- 
tically valueless today. 

Some herbal medicines are undoubtedly 
harmful, especially as they may be prepared 
in a very haphazard fashion. Thus, occasion- 
ally the herbal infusion known as agbo omo 
given to newborn babies in western Nigeria 
to expel meconium results in severe diarrhea; 
in Jamaica, Asprey and Thornton** have 
collected and identified over 200 different 
plants from which “bush teas” are made, 
some of which have been shown to be re- 
sponsible for the childhood cirrhosis (veno- 
occlusive disease of the liver) seen in this 
island.*® Other form. of therapy may also 
sometimes have ill effects, particularly when 
unclean pastes and powders are applied to 
wounds, especially the umbilical stump or to 
fresh scarifications, when tetanus can be a 
real hazard.*” ** Enemas are used in chil- 
dren in parts of Africa and, as irritant fluids 
including pepper water, may be employed, 
proctitis, anal fissures, and diarrhea can re- 


sult. 
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Herbs and medicines sometimes are given 
for some direct physiologic effect, but often 
they are expected to work as a charm, and 
it is obvious that the medicinal properties 
of such hardly need further investigation. 
Thus many Zulu children carry a small bot- 
tle of medicine round their necks, but this 
never is actually taken by mouth (Fig. 5). 

Medicinal incisions often indicate past or 
present symptoms, e.g., children with numer- 
ous scars over the region of the spleen in 
malarial areas. In fact, scarification patterns 
noted in health surveys of rural children in 
Africa can be correlated with local disease 
syndromes and thus give additional approxi- 
mate insight into childhood disease in the 
particular area. 

The psychological element in treatment is 
always considerable and diagnoses of witch- 
craft usually elucidate and treat existing so- 
cial factors responsible for psychological ten- 
sions. A good diviner will always correctly 
recognize the ultimate cause of psychoso- 
matic symptoms by accusing the person at 
the root of the tension of the bewitchment. 
The Zulu have a saying that “the wizard is 
in the family”; the frequency with which co- 
wives are accused of a child’s illness merely 
emphasizes that these are relationships likely 
to be unsatisfactory. Therapy consists of the 
breaking up this tense relationship by an 
accusation with consequent banishment, 
ostracism, or flight of one party and results 


in cure. 
PREVENTIVE MEDICINE 


Attempts to prevent illness will, of course, 
always be based on the local concept of the 
cause of disease. Logically, these will then 
mostly be directed against supposedly re- 
sponsible supernatural agencies, and _basi- 
cally fall into two forms: (a) taboos and the 
like where something must not be done to 
avoid evil consequences and (b) active meas- 
ures where something must actually be done 
to ensure prevention. Actual measures in- 
clude charms or amulets (phylacteries 
against witchcraft, spirits or the evil eye 
(Fig. 6), herbal infusions and preparations. 
propitiation of the gods, conforming to rec- 
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ognized taboos (such as avoiding eating such 
spotted creatures as the giraffe and guinea 
fowl in the prevention of smallpox) ,** adher- 
ing to food beliefs, preventing the child from 
getting too hot or too cold, and so on. In 
some countries, inoculation from a mild case 
of smallpox (variolation) is employed, as 
among the Somalis who use the wrist’ and 
the Nyamwezi of Tanganyika who use the 
bridge of the nose.** 

In addition, as Davies** has pointed out 
recently, protective inoculation of infants 
against syphilis (probably of the endemic 
type) was widely practiced in the Central 
African Kingdom of Bunyoro-Kitara, up to 
the 1930's. 

Among the organized medical systems, it 
is of interest to note that Ayurveda stresses 
the preventive side of health, achieved by 
attention to diet, exercise, regulated be- 
havior, mental control, and religious observ- 
ance. In most groups, certain practices will 
be found which appear to be based on an 
empirical understanding of hygienic prin- 
ciples. While this may sometimes be so, many 
apparent “rules of personal cleanliness” are 
solely religious rites of purification, which 
happen to coincide with present-day scien- 


tific views. 


CHILDHOOD CONDITIONING AND 
HEALTH EDUCATION 


It is an undoubted fact that in some 
countries, especially in rural districts, the 
less educated portion of the population both 
prefer and have more faith in indigenous 
medical methods. To them, scientific medi- 
cine is still strange and incomprehensible, 
and, at the same time, it takes little or no cog- 
nizance of local ideas concerning disease and 
is often practiced by someone whose socio- 
economic condition, education, and even lan- 
guage is far removed from the average peas- 
ant. Again, the indigenous healer is often 
meant to be able to diagnose illness by his 
mysterious omniscience, so that, by com- 
parison, the scientific doctor’s detailed en- 
quiry into the history may sometimes cause 
doubt to be cast on his skill. 

All over the world attitudes toward medi- 
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Fig. 6. Bengali children showing charms round 
neck (maduli), black spots on forehead, and black 
outlined eyes intended as protection against the 
evil eye. (Vermilion spot on mother’s forehead un- 
connected) (West Bengal, India). 


cal beliefs are in transition, or, at least, in 
the process of modification.* As facilities for 
modern pediatrics improve and become more 
available as, for example, by the development 
of rural health centers, so it is likely that 

*Modification may also occur in the form of occult 
practice employed. Thus, among the Fanti of Ghana, new 
cults, including the widespread one known as Tigari, have 


developed recently in which the witch-finding ritual reflects 
influence from both Christian and Muslim sources.™ 
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Fig. 7. Hausa witch doctor. Note attention of 
boys in audience (Ibadan, Nigeria). 





Fig. 8. Magical curing ceremony among the 
Wakamba. Bewitched patient is under blanket in- 
side magical area, which contains various ritual 
items, including a snake in a large gourd. Note 
attention of children in shade by hut (Mackindu, 


Kenya 


more people will have the opportunity and 
will become willing to bring their children 
for scientifically rational medical treatment. 
It seems certain that, as past experience has 
already shown, this will occur at first with 
the diseases for which there are dramatic, 
cheap, easily effected, and certain cures, 
such as vaws, malaria, scabies, and ascari- 
asis. 

As noted earlier, quite frequently a di- 
chotomy may develop whereby some types 
of illness are thought to be curable by scien- 
tific methods, often including certain infec- 
tious diseases, while others continue to be 


regarded as being due to supernatural causes 
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and in need of indigenous treatment. Quite 
often a patient may attempt to use treatment 
from several different systems at the same 
time, as, for example, a village child in West 
Bengal, whose cholera was treated by intra- 
venous fluids and oral homeopathic medi- 
cines, together with the use of madult 
(charms) and the propitiation of the appro- 
priate goddess. 

The deep-seated ideas concerning disease 
and conversely the difficulty of affecting 
views by health education is best understood 
when it is realized that from early childhood 
belief in witchcraft and magic is being con- 
tinuously inculcated, so that every illness 
becomes a learning situation (Figs. 4, 7, and 
8). Few children have not heard the family 
discussing death and illness, and ritual and 
taboo are made part of the daily life. Small 
wonder that hygiene lessons in school appear 
to make no impression on children when 
they are being taught ideas that are some- 
times completely incompatible with what 
they learn at home. Until the life at home is 
changed substantially, teaching of scientific 
hygiene often will continue to be essentially 
confusing and contradictory for children. 
This is one reason why health education of 
the community, and not only for one section 
of the population, is so important; group 
discussions are more effective than lectures, 
as they give an opportunity for parents to 
air their views and for inconsistent and in- 


compatible ideas to be cleared up. 
CASE HISTORY 


Thokozile, a 12-year-old pubescent Zulu 
girl, complained of a toothache | day on re- 
turn from school and later developed hic- 
coughs. Her parents, realizing the gravity of 
these symptoms sent for the family practi- 
tioner, a herbalist. It was he who had pro- 
vided the medicines for smoking the child at 
birth, had shrewdly advised weaning from 
the left breast when it had been turned 
poisonous by bewitchment, and had treated 
her successfully for numerous childhood ail- 
ments. He demanded an engagement fee 
and he then took a brief history. Having no 
large audience to impress, he proceeded with 
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symptomatic treatment without making a 
definite diagnosis. Inhalation of the smoke of 
medicines sprinkled over coals proved suc- 
cessful. 

Next day, however, the patient lay mute 
and did not recognize her parents. Again 
Nsimbi the inyanga (herbalist) was called in 
and several neighbors also came to enjoy the 
drama. Bones were thrown and with much 
interpretation (assisted by the reaction of 
the parents) a diagnosis of “dumb” fufuny- 
ana was reached. This is a possession by an 
evil spirit sent by an ill-wisher and is a 
serious condition requiring specialist atten- 
tion. The family practitioner recommended 
that Thokozile should be taken to a distant 
female diviner-herbalist, who was establish- 
ing a reputation for curing this illness. 

She was taken to her in an ox-drawn 
sleigh and, after an engagement fee (ugxa) 
of £5 ($14), this witch doctor confirmed the 
diagnosis and proceeded with the next step 
of making the spirit in possession declare its 
nature. Smoking, scarification of Thokozile’s 
shadow and of the girl herself, and force- 
feeding of laboriously compounded medicines 
continued until the fufunyana “opened” and 
confused sounds came from the girl. This 
was interpreted as Shangaan, the language 
of a distant tribe and the diagnostician could 
now describe the cause. Someone had be- 
witched the girl with a mixture of human 
fat, ants which had congregated on a pi- 
geon’s heart placed on a Shangaan’s grave, 
and the urine of a deaf mute. This concoc- 
tion might have been deliverd to Thokozile 
at night by the bewitcher’s animal familiar 
or tikoloshe (an ape-like, hairy being with 
an enormous penis) or, worse, it might have 
been placed on a path to their home, in 
which case the parents might also be in- 
cubating the illness. Charms for their protec- 
tion were therefore necessary and were 
thoughtfully provided for £2 ($5.60) each 
by the practitioner. 

All the skilled treatment of the isangoma 
diviner-herbalist) only made the fufunyana 
spirit more active in the girl. It sang in 
foreign tongues, it made her run about, it 
made her spend hours scrutinizing feathers 
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plucked from passing fowl; hyperventilation 
and tetany developed, but it refused to leave 
her. 

Next the mother’s minister of religion (the 
father was a pagan polygamist) persuaded 
them to take the girl to his home to be 
prayed for. But his prayers and those of the 
women’s club of the church, holy water, and 
the Bible also failed. After 2 weeks, the 
priest suggested that the local clinic be tried, 
as it was just possible that after years the 
doctor there had learned something about 
this Bantu disease. 

Physical examination at the clinic revealed 
nothing except a carious tooth and many re- 
cent medicinal incisions. Thokozile also be- 
came quiet when placed in the sober, clean, 
and foreign atmosphere of the consulting 
room. A diagnosis of fufunyana was made, 
this being the only appropriate name for this 
local culturally determined variation of hys- 
teria. Investigation of the patient’s home by 
a social worker revealed the foregoing his- 
tory and the fact that the father had 3 
wives. Treatment by discussion, suggestion, 
and placebo failed. The family soon per- 
ceived that this was a disease for which 
Europeans could do nothing and they left 
the locality. 

It later transpired that Thokozile had re- 
covered completely after her parents had 
visited the great specialist fufunyana, Nxole, 
who lived 30 miles away but who had no 
doubt been studying their case and its en- 
vironment in anticipation of its inevitable 
gravitation to him. At a well-attended smell- 
ing out ceremony (punishable by law in 
South Africa but still performed for big 
fees), he diagnosed, by invoking his special 
personally possessed spirit, that the girl had 
been bewitched by the youngest co-wife of 
the mother. Thokozile’s mother agreed, say- 
ing that this new wife wanted her own chil- 
dren to get more financial support from the 
father for schooling and that, therefore, she 
would be likely to try to kill Thokozile from 
jealousy and to eliminate competition. As 
this new wife was a Mosuto, married to the 
father when he was working as a migrant 
laborer, the: neighbors also feared her, so it 
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was a relief to all when she was accused of 
witchcraft and ejected from the locality. 
Everyone was satisfied with the correctness 
of the diagnosis. The specialist prescribed 
herbs and also recommended that the family 
move to another house for 6 months and 
observe certain taboos. He was paid an ox 
worth £15 ($42) and 2 goats (£6 or $16.80) 
for his services. 

The wisdom of this socially oriented treat- 
ment and diagnosis was further appreciated 
later when a young teacher mentioned to 
one of the clinic’s social workers that he had 
been a secret lover of the banished wife, not 
knowing that she was a witch. It also be- 
came known later that this teacher had been 
seducing girls in his class, including Thoko- 
zile, for the Zulu premarital external type 
of intercourse, and it is likely that the young 
wife knew this and resented it. 

In retrospect it is probable that tension 
between this woman and Thokozile and also 
the girl’s affair with her teacher (for which 
she was too young even by Zulu standards) 
had precipitated the hysteria. It is interesting 
to speculate how much of this syndrome was 
learned in early childhood by observing 
other cases and how much of it was sug- 
gested by the indigenous medical practi- 
tioners themselves during the course of the 


illness. 
CONCLUSION 


The correct long-term attitude toward 
coordination between a scientific and a tra- 
ditional medical system undoubtedly has 
been expressed by Jawaralal Nehru, the 
Indian Prime Minister, when he gave his 
opinion that “it would be foolish to look 
down on the Ayurvedic and Unani systems 
{and he asked delegates] to take the good in 
these systems and incorporate them in a 
scientific way into the general practice of 
medicine in the country.” In other words, 
present-day scientific medicine, with its ulti- 
mate roots in knowledge from all over the 
world and its recent rapid impetus from the 
Western world, should investigate dispassion- 
ately the various systems so that the useful 
in each may be incorporated into an en- 
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riched, expanded, and truly global system. 
Examples of past adoptions from herbal 
practitioners all over the world are well 
known and include quinine, digitalis, ephed- 
rine, cocaine, morphia, curare, and strophan- 
thus, which was reported by David Living- 
stone 100 years ago as being employed in 
the Zambesi area as an arrow poison.** More 
recently the active principles of Rauwolfia 
serpentina, which had been employed for 
thousands of years as a sedative by Ayurvedic 
practitioners have been shown to be ex- 
tremely useful in the treatment of hyperten- 
sion. Similarly, in Britain raspberry leaf tea, 
a traditional “old-wives” potion after de- 
livery, has been shown to contain a phar- 
macologically potent inhibitor of uterine 
activity.*® 

As stressed by Wild and Gelfand,** there 
is, at least in some places, urgency in the 
need for this type of investigation as herbal 
lore is beginning to be lost. They describe an 
interesting field approach carried out in 
Mashonaland in Rhodesia in which a team 
composed of physician, botanist, and nganga 
(herbalist-witch doctor) attempted to dis- 
cover and identify allegedly therapeutic 
plants, for later pharmacologic testing. 

Similarly, there is a real need for the 
scientific investigation of traditional forms of 
physical therapy, such as the various forms 
of baths, massage, spa treatment, and the 
Chinese techniques of acupuncture and 
moxibustion,*” ** as well as the bases for the 
numerous psychotherapeutic procedures em- 
ployed and their actual techniques. Examples 
would include the scientific study of the 
psychodynamics and physiologic effects of 
Yoga (which is usually commenced in child- 
hood) and of various forms of “possession.” 

In conclusion, it is hoped that these brief 
notes on some aspects of indigenous medical 
systems may serve to emphasize their vital 
importance to the practical child health 
worker. This type of knowledge is necessary 
because (a) it leads to understanding of be- 
havioral and environmental factors under- 
lying disease patterns existing in communi- 
ties, (b) it gives insight into people’s values, 
knowledge, and attitudes to health and dis- 
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ease, (c) it determines how to ensure maxi- 
mum cooperation, participation, and appre- 
ciation from a population for health work 
carried out by personnel trained in a foreign, 
that is, scientific, medicine, and (d) it may 
enable scientific pediatrics to become en- 
riched by new ideas, methods, drugs, and 
techniques. 


Thanks are due to Dr. E. Margetts, University 


of British Colombia, Vancouver, Canada, for 
permission to use Figs. 4 and 8, to Dr. D. C. 
Gajdusek, National Institute of Health, Wash- 
ington, D. C., for Fig. 3, and to Dr. J. F. E. 
Bloss for Fig. 2. 
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THE EARLY historical background of the 
celiac syndrome has been described fully by 
Sheldon’ * and there is no necessity to re- 
peat it here. The object of this paper is to 
give critical consideration to recent develop- 
ments in this field, to review the boundaries 
of present knowledge, and to put forward 
some ideas for discussion and possible de- 


velopment. 


CLINICAL CLASSIFICATION 
AND DIAGNOSIS 


Diagnosis should begin in the clinic. One 
may, therefore, start with a rather broad 
clinical classification—the celiac syndrome. 
This may be based usefuily on the criteria 
in 1888. He 


term celiac disease, now 


originally expounded by Gee* 
introduced the 
modified to celiac syndrome, to denote a 
clinical state in children associated with 
wasting, muscular atony, abdominal disten- 
tion, anemia, retarded growth, and the pas- 
sage of pale, bulky, offensive, fatty stools. 


Ma 
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It is of the essence of a clinical classifica- 
tion that it varies in scope with each ob- 
server. Thus, some may insist on the pres- 
ence of all or most of these cardinal fea- 
tures, while others may be prepared to make 
the diagnosis on the basis of one of them. 
Unfortunately, the classification of patients 
with the celiac syndrome is sometimes made 
in the absence of any of Gee’s diagnostic 
criteria; this is liable to cause some con- 
fusion. 

Fibrocystic disease of the pancreas was 
differentiated from the rest of the celiac syn- 
drome more than 20 years ago.* Neverthe- 
less, it is still useful to include in this dis- 
cussion a consideration of pancreatic enzyme 
deficiency, since it occurs independently of 
fibrocystic disease of the pancreas. It is help- 
ful to compare the features of this group 
with others. 


LABORATORY AIDS 
TO DIAGNOSIS 


An experienced observer may well carry 


the diagnosis further on purely clinical 
grounds, but, for the majority, laboratory 














— see Gee 


= of es ast @& & 














Volume 57 Number 2 


aids enable a more refined diagnosis, based 
on etiology, to be reached with greater cer- 
tainty. A number of studies have been shown 
to be of value in arriving at the correct final 
diagnosis and these will be briefly discussed, 
since they have some relevance to later con- 
siderations. 

Fecal fat. The daily fecal fat output 
should be measured. The method generally 
used currently is based on the daily fatty 
acid method of van de Kamer and associ- 
ates.© Provided that the intake of fat is 
between 50 and 120 Gm. a day and con- 
sists of ordinary dietary fats, there is little 
need for more accurate assessment. In very 
young children, measurement of intake is 
relatively simple and should be done. The 
daily, long-chain fatty acid output should be 
averaged over at least 4 consecutive days, 
preferably more. If measurement of intake 
is only approximate and the proportion of 
fecal fat derived from other sources than 
dietary fat is unknown, it is best to express 
the result of grams as fecal fat per day. 
Under such circumstances, conversion to a 
percentage absorption figure introduces un- 
necessary errors and adds nothing. If labeled 
fat is used, percentage absorption may be 
assessed more satisfactorily. 

Other features of the stools. The stools 
should always be seen. They may be fluid or 
semifluid and the volume may be increased. 
They are usually pale in color and the nitro- 
gen and volatile fatty acid content may be 
higher than normal. However, these changes 
are not always present; long-chain fats may 
be significantly increased in stools that look 
normal. 

Examination of small intestinal contents. 

Samples of the contents of the upper small 
intestine are withdrawn by intubation, the 
position of the tube being checked radio- 
graphically. The contents are examined for 
pancreatic enzymes, bile salts, and organ- 
isms. A stimulus to pancreatic secretion, such 
as secretin, should be given. Pancreatic en- 
zymes should be studied individually, since 
single enzyme defects‘may occur.* * Stand- 
ard methods may be used. 

Demonstration of enteropathy. The pres- 
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ence of an enteropathy affecting the small 
intestine can be demonstrated in many pa- 
tients with the celiac syndrome. The investi- 
gations required to establish this are absorp- 
tion rate tests, radiography, and biopsy. 

Absorption rate tests. The rate of absorp- 
tion of glucose, xylose, or other water-soluble 
index substances can be assessed by measur- 
ing the rate of accumulation in the blood or 
excretion in the urine. It is obvious, of 
course, that the blood levels achieved are de- 
pendent upon the relative rates of income 
and removal. The rate of absorption is not 
solely dependent upon the absorptive capac- 
ity of the small intestine, since it may be 
affected by delayed gastric emptying. The 
rate of removal differs from patient to pa- 
tient and may not remain constant in the 
same patient during the experimental period. 
Urinary excretion may be affected by renal 
function. These factors may make interpre- 
tation difficult and have prompted many in- 
vestigators to use more than one type of test 
in assessing the rate of absorption. Many 
suitable methods are available. It must be 
emphasized that these tests only measure rate 
of absorption. There is nothing inherently 
incompatible about the simultaneous occur- 
rence in a patient of a depressed rate of ab- 
sorption of glucose and almost complete over- 
all absorption of glucose with consequent 
nutritional benefit. 

The absorption rate of fat or a fat-soluble 
index substance must also be studied. A num- 
ber of satisfactory methods are available 
which indicate the rate of absorption of 
visible particulate fat. 

Radiography. Many patients with the 
celiac syndrome show gross clumping of bar- 
ium sulfate when a simple suspension of 
this opaque medium in water is used. This 
appearance is, however, not uncommon in 
normal children, although usually to a lesser 
degree. This effect is due to the flocculation 
of barium sulfate by excessive amounts of 
mucus.” This is borne out by the fact that 
clumping is not seen if a nonflocculable 
bar*um sulfate preparation is used. The ad- 
ministration of a nonflocculable opaque me- 
dium reveals the true appearance of the 
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small intestine. Attention should be paid to 
the mucosal pattern and to the size of the 
intestinal lumen.*® 

Biopsy. Biopsy specimens of the small in- 
testinal mucous membrane may now be ob- 
tained by intubation.* *° The length and 
shape of the villi, the characteristics of the 
intestinal columnar cells covering the villi 
and lining the crypts, the amount of cellular 
infiltration, and the condition of the blood 
vessels and lymphatics are all points of inter- 
est. Care must be taken in the accurate orien- 


tation of the specimen. 


INTERPRETATION OF 
LABORATORY FINDINGS 


Confirmation of the general diagnosis of 
the celiac syndrome. In the study of any 
syndrome, it is advisable to have some sheet- 
anchor in the form of a measurable feature 
that can be regarded as a sine qua non for 
diagnostic purposes. In the case of the celiac 
syndrome, the level of fecal fat is probably 
the safest guide, since it appears to be a 
good index of depressed intestinal absorption 
and it is relatively easy to measure. On this 
basis, an average output of fecal fat of less 
than 5 Gm. a day on a daily fat intake of 
more than 50 Gm. may be taken to exclude 
the diagnosis of the celiac syndrome. In this 
condition, the fecal fat output exceeds 5 
Gm. a day and commonly averages more 
than 10 Gm. 

Pancreatic enzyme deficiency. The fecal 
fat in patients with deficiency of pancreatic 
lipase is commonly greater than that ob- 
served in other forms of the celiac syn- 
drome." The percentage hydrolysis of the 
fecal fat may not differ from that observed 
in patients with normal pancreatic enzymes. 
The volume of the stools is often large. The 
definitive test for this group is the direct 
examination of samples of intestinal con- 
tents for the presence or absence of lipolytic 
activity, which is best studied with long- 
chain fat as the substrate."* 

Many patients with pancreatic enzyme de- 
ficiency show no evidence of enteropathy as 
judged by absorption rate tests for water- 
soluble index substances, radiography, and 
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biopsy. The absorption of visible particulate 
fat, however, is completely suppressed if un- 
emulsified fat is administered.** It is obvious 
that patients who pass a large volume of 
stools each day may develop water and elec- 
trolyte imbalance. This may cause a second- 
ary enteropathy. Such effects should not be 
allowed to obscure the essential principles 
involved in the differential diagnosis of the 
basic lesion. 

Bile salt deficiency. Both pancreatic lipase 
and bile salts are necessary for normal fat 
absorption. It is, therefore, advisable to 
examine the small intestinal contents for bile 
salts; bile pigments may also be measured as 
an indication of the presence of bile. Bile 
salts are occasionally deficient and may ac- 
count for the faulty absorption of fat."* 


Small intestinal infestation. The upper 


small intestinal contents are normally sterile, 
or nearly so. In the celiac syndrome, organ- 
isms may be present, but this is not a com- 
mon or a constant finding.’® Their signifi- 
cance remains obscure. Occasionally large 
numbers of Giardia are observed and these 
may give rise to a great increase of secretion 
of mucus and interference with absorption. 
Infestation of the upper small intestine by 
Giardia must be considered as a possible 
cause of celiac disease.’ ** 

Gluten-induced enteropathy. Generalized 
depression of the rate of absorption of both 
water-soluble index substances and fats, ab- 
normal radiographic appearances in the 
form of dilatation of the intestinal lumen, a 
“stacked coin” appearance when a non- 
flocculable opaque medium is used, changes 
in the histologic appearance of the upper 
intestinal mucosa indicated by shortening or 
clubbing of the villi, abnormal appearances 
of the columnar cells, and marked cellular 
infiltration indicate the presence of an en- 
teropathy. Such an enteropathy affecting the 
upper small intestine is commonly due to 
intolerance to wheat gluten. If such a situa- 
tion is demonstrated by the studies sug- 
gested and the examination of the intestinal! 
contents has revealed that pancreatic lipase 
and bile salts are within normal limits and 
that there is no gross infestation witl 
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Giardia, a period of trial on a gluten-free 
regimen is indicated. This should be en- 
forced strictly and involves major changes 
in the patient’s diet.’* 

The fact that a patient improves, or even 
recovers completely on a gluten-free regi- 
men, does not in itself justify the diagnosis 
of gluten-induced enteropathy. It is essential, 
when remission has been established and 
when the fecal fat output has come down to 
normal or near normal levels, to reintroduce 
gluten into the patient’s diet. The demon- 
stration of an unequivocal increase of fecal 
fat to abnormal levels may be regarded as a 
definitive test for gluten-induced enter- 
opathy.*® 

Other conditions included under the clini- 
cal diagnosis of celiac disease. By the use of 
the investigations described, it is possible to 
differentiate patients with pancreatic enzyme 
deficiencies, bile salt deficiency, upper intes- 
tinal infestations such as moniliasis or giar- 
diasis and gluten-induced enteropathy. Who 
is left from the original group of patients 
with the clinical diagnosis of celiac disease 
in whom an increased fecal fat output has 
been confirmed in the laboratory? 

As already stated, there is no reason to 
suppose that all patients who benefit from a 
wheat gluten-free regimen are suffering 
from gluten-induced enteropathy. It is obvi- 
ous that those suffering from any form of 
allergy to wheat protein might be expected 
to benefit from a wheat protein-free diet. 
The full therapeutic implications of the 
dietary changes involved in the institution 
of a gluten-free regimen are difficult to 
assess. A recent report from Sheldon,”° in 
which only 23 of 95 celiac patients success- 
fully given a_ gluten-free diet showed 
evidence of deterioration when gluten was 
reintroduced, strongly suggests that some 
effect other than relief of gluten-induced en- 
teropathy may be concerned. As Sheldon*® 
states, “it seems unlikely that intolerance 
toward gluten offers a complete explanation 
of celiac disease.” Included by some in the 
diagnosis of the celiac syndrome may be 
groups of patients who benefit from the in- 
troduction of a wheat gluten-free regimen 
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but are not suffering from gluten-induced 
enteropathy as here defined. The validity of 
this hypothesis could be examined by the 
regular application of the definitive test for 
gluten intolerance’® when the first remission 
is established on a gluten-free regimen. 

A further possibility is suggested by the 
differences of opinion expressed in the litera- 
ture about the permanence of gluten intoler- 
ance. There is little doubt from studies in 
adults that wheat gluten intolerance may 
persist for long periods of time without obvi- 
ous decrease in intensity.’® *» ** It has been 
shown that many former celiac patients re- 
main sensitive to gluten although they had 
been regarded as clinically recovered from 
celiac disease.** On the other hand, Shel- 
don’s observations suggest that a consider- 
able proportion of patients with celiac dis- 
ease lose their gluten intolerance. We have 
had a similar experience. One of the 28 
celiac patients of an earlier study’* was sub- 
sequently found to tolerate gluten normally; 
this patient had not, however, been specifi- 
cally tested for gluten intolerance after his 
first remission. As already pointed out, some 
of these patients may never have had gluten 
intolerance but may have benefited from 
the gluten-free regimen for other reasons. 
Some, however, may have had gluten in- 
tolerance from which they have recovered. 
If gluten intolerance is due to an intestinal 
enzyme deficiency, a matter that will be dis- 
cussed further later, the existence of both a 
permanent and a more transient defect might 
be expected. An underlying genetic fault 
might well produce a permanent enzyme de- 
ficiency, but damage to the intestine, for 
example, by enteritis might only produce a 
transient inadequacy. The re-establishment 
of the integrity of the intestinal mucosa in 
the former case should not affect the gluten 
intolerance, but in the second it is likely to be 
accompanied by re-formation of normal en- 
zymes, with consequent disappearance of the 
gluten intolerance. Finally, consideration must 
be given to the possibility of gradations in 
gluten tolerance. Difficulties might arise dur- 
ing a period of temporary disequilibrium and 
the ensuing damage to the intestine might 








give rise to a vicious cycle, the breaking of 
which by a gluten-free diet might allow equi- 
librium to be re-established on a moderate 
gluten intake. If such differences exist, it is 
important that the facts be established, since 
they are relevant to other research investiga- 
tions and to treatment. 

If all patients who respond favorably to a 
gluten-free regimen, irrespective of the 
cause of the benefit, are excluded, there still 
remains a small number of patients who do 
not appear to fit into any of the categories 
so far described. Some of these may present 
with severe hypoproteinemia and edema. 
This may result from leakage of protein into 
the intestinal lumen. If this occurs high up 
in the intestine, the protein may be digested 
and absorbed and there may be no apparent 
loss of nitrogen. The leakage may be re- 
vealed by the parenteral administration of 
labeled polyvinylpyrrolidone (PVP), which 
cannot be digested and reabsorbed and there- 
fore appears in the stools.** These patients 
may show dilated lacteals on biopsy and lym- 
phatic stasis may be the cause of interference 
with fat absorption. Other types of lymphatic 
blockage may be seen; rarely celiac disease 
may result from tuberculous enteritis*® or 
other diseases affecting the small intestine. 
Such patients are relatively rare and each 
case must be investigated and treated on its 
merits, 

PATHOGENESIS 

The characteristics of the celiac syndrome 
may be broadly grouped as alimentary ef- 
fects, associated with faulty absorption, psy- 
chological effects, and growth effects.*° 

Alimentary effects. General characteris- 
tics of the stools. The characteristic features 
of the stools of celiac patients are due 
mainly to the action of the intestinal flora 
in the lower parts of the intestine. It has 
been shown that the output of fecal bile 
pigment in these patients is within nor- 
mal limits, or may even be increased,*° 
and that the pallor of the stools may be 
due to the reducing action of the flora.** 
The formation of increased quantities of 
steam-distillable, short-chain fatty acids 
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may be attributed to the fermentative 
action of the intestinal flora on unabsorbed 
carbohydrate. The increased volume may be 
brought about by the large number of small 
water-soluble molecules produced by fer- 
mentation. In pancreatic enzyme deficiency, 
in which carbohydrate absorption may be 
more seriously affected, a striking increase 
in volume of the stools is often observed. 
Correction of the basic fault by appropriate 
therapy usually results in a rapid disappear- 
ance of the effects of these secondary floral 
changes. 

Nature of the long-chain fat in the stools. 
It has been known for some time that the 
excess fecal fat of celiac patients consists 
of a relatively high proportion of saturated 
fatty acids.**: *® This has been borne out by 
recent detailed studies using vapor phase 
chromatography. Fecal fats contain a re- 
markably high content of stearic acid*®; oleic 
acid isomers and hydroxy fatty acids have 
also been demonstrated.*? The general pro- 
portions of the various fatty acids in the ex- 
cessive fat in the stools of celiac patients 
closely resemble those of normal fecal fat. 
The reason for the peculiar composition of 
fecal fat is not yet known; it is probable 
that the intestinal flora plays some part in 
determining the nature of the final product. 

Origin of the fecal fat. The fat in the 
stools may be derived from unabsorbed, 
dietary long-chain fat or from other sources. 
These two fractions of the fecal fat are often 
referred to as the dietary and the nondietary 
components, respectively. These terms can 
be misleading since the nondietary compo- 
nent may be derived from dietary material 
other than long-chain fat. If this point is 
appreciated, however, the terms may be used 
conveniently. 

From studies on fat loading and depriva- 
tion and use of labeled fats, it seems clear 
that most of the increased fat in the stools 
of a celiac patient is derived from unab- 
sorbed dietary fat.**** The demonstrable 
enteropathy in these patients presumably ac- 
counts for this interference with absorption. 
There may also be an increase of the non- 
dietary component; this may be accounted 
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for at least in part by the increased bacterial 
growth within the intestinal lumen. Occa- 
sional cases occur in which the increase of 
the nondietary component appears to be 
much more significant.*® A similar situation 
has been described in certain patients with 
tropical sprue.** This has been attributed to 
an abnormality in saturated fatty acid me- 
tabolism.*® It is doubtful whether sufficient 
information is available at the present time 
to attempt an explanation of this peculiar 
situation. Further studies with labeled ma- 
terials and detailed analysis of the fatty 
acids present should, in due course, provide 
the answer. 

The fat absorption fault in pancreatic 
lipase deficiency. The characteristic features 
of the uncomplicated case of pancreatic 
lipase deficiency are a marked fat absorp- 
tion defect and a flat chylomicrograph.’* If 
other pancreatic enzymes are also deficient, 
there may be a great increase of fermenta- 
tive activity in the stools and an increased 
loss of nitrogen. Again, provided that there 
are not complications of electrolyte imbal- 
ance or edema, the small intestine remains 
unaffected and the rate of absorption of 
water-soluble index substances is within 
normal range. The faulty absorption of fat 
may be attributed to faulty emulsification in 
the intestinal lumen. This is borne out by a 
simple experiment. If finely emulsified fat is 
introduced into the duodenum of such a pa- 
tient, a normal systemic hyperlipemia rap- 
idly develops.* *° 

Gluten-induced enteropathy. Nature of 
the deleterious agent. The deleterious action 
of wheat flour in patients with celiac disease 
was originally observed by Dicke.** The dif- 
ferentiation between wheat starch and wheat 
gluten in their effects on celiac patients was 
established by van de Kamer and col- 
leagues,*’ who also claimed that gliadin was 
entirely responsible for the deleterious action 
of wheat. However, Sheldon was unable to 
confirm the difference between gliadin and 
glutenin. Working independently, Anderson 
and co-workers** confirmed the deleterious 
effect of wheat gluten in celiac children and 
were able to demonstrate the effect of re- 
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moval and reintroduction of wheat gluten 
on the main features of the enteropathy as 
observed in many celiac patients. Further 
confirmation was also provided by Sheldon 
and Lawson.' Since that time extensive fur- 
ther confirmation has been provided by 
other workers in many different parts of 
the world. Wheat, rye, and oats were found 
to be harmful by the Dutch workers,** but 
in England oats did not appear to be injuri- 
ous.” ** 4° The reason for this discrepancy 
is unknown. Deamidation of gluten or glia- 
din by acid treatment reduced the deleteri- 
ous properties.** *? Complete acid hydrolysis 
gave a product that was harmless to celiac 
patients.** Enzymatic hydrolysis of gluten 
with pepsin and trypsin and subsequent 
ultrafiltration and autoclaving yield a frac- 
tion that is as deleterious as the original 
gluten.*® However, papain detoxicates the 
gluten or gliadin, probably by deamidation.** 
Incubation of the autoclaved ultrafiltrate of 
a peptic/tryptic hydrolysate with pig in- 
testinal mucous membrane extract yields a 
product that is much less deleterious.*® *° 
This modification does not, however, involve 
deamidation.** The present situation is indi- 
cated in Table I. These fractions have been 
tested in patients. This involves the prepara- 
tion of quantities of each fraction corre- 
sponding to a daily dose of 10 Gm. of glu- 
ten; enough must be available to carry on 
for periods up to 21 days in case of a nega- 
tive response. The patients must be in re- 
mission and, of course, they or their parents 
must be fully aware that the test may cause 
a temporary return of celiac signs or symp- 
toms. The immensely cooperative spirit of 
both patients and parents in connection with 
these studies, which are made in the inter- 
ests of more complete knowledge of celiac 
disease and, it is hoped, more effective treat- 
ment, deserves appreciative recognition. 
With these difficulties to contend with, it is 
not surprising that many of the conclusions 
recorded in Table I are based on observa- 
tions that have not been repeated exten- 
sively. Nevertheless, there is close agreement 
on most points among the different groups 
of investigators involved. 
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Table I. Effects of gltten fractions in patients with gluten—induced enteropathy 


Nondeleterious*!: #2 


Deamidation 


HCL 


Complete 
Nondeleterious*®? <—————— 
hydrolysis 






Enzymic hydrolysis 
( Pepsin/Trypsin 


Deleterious 
fraction’® 


Nondeleterious** 





Enzymic degradation 
(papain) 


— 


WHEAT GLUTEN: 37. 38 | 


(deleterious ) 


|» Nondeleterious*® 
Phospholipid 
fraction 


70% 


alcohol 


Gliadin: deleterious** 


Pig Pig 
intestinal intestinal 
mucous mucous 
membrane membrane 
extract extract 


Nondeleterious**: 45, 46 


Present information indicates that the 
deleterious agent is a relatively low molecu- 
lar weight, heat-stable, ultrafiltrable sub- 
stance (or substances), resistant to peptic/ 
tryptic digestion, but destroyed by enzymes 
present in pig intestinal mucosa, or by a 
deamidase, such as papain. It occurs in 
wheat gluten and appears to be transferred 
readily with the gliadin fraction. There is 
some evidence that it is not included in the 
phospholipid fraction.** It is closely associ- 
ated with and may be a peptide (or pep- 
tides). 

Effect of the deleterious agent. If it is ac- 
cepted that some substance contained in the 
gluten fraction of wheat flour is responsible 


for the changes in these patients, the next 
question must be: what does it do and how 
does it do it? 

So far as the small intestine is concerned, 
two changes are evident. First, mucosal dam- 
age and, second, a defect in motility. It 
seems probable that the delayed rate of ab- 
sorption observed and the over-all defect in 
absorption of fat may be attributed to one 
or both of these effects. 

The damage to the mucosa varies from 
shortening and clubbing of the villi to a 
sticking together of groups of villi so that 
their individual structure barely is discern- 
ible. This disorganized mass of villous tissue 
may be heavily infiltrated by plasma cells 
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and other round cells. The absence of sepa- 
rate discrete villi has been interpreted by 
Doniach and Shiner** as villous atrophy and 
the tissue described above as disorganized 
villous tissue has been regarded by these ob- 
servers as overgrown crypts. Adults with a 
deficiency of folic acid also display these mu- 
cosal changes and overgrowth of the crypts 
would seem unlikely under these circum- 
stances. A lining layer of cells can usually 
be seen; these may be abnormal in appear- 
ance, with displaced and enlarged nuclei. 
Several investigators have reported on the 
slow rate of recovery of the mucosal changes 
and lack of correlation with the extent of 
malabsorption.*® °° °* These observations 
would suggest that the mucosal changes are 
not the main cause of the absorptive diffi- 
culties. Although there is not yet sufficient 
evidence to show whether the changes ob- 
served are completely reversible, it is appar- 
ent that the recovery of functional activity 
of the small intestine occurs before there are 
obvious signs of improvement in the state of 
the mucosa. Motility of the intestine, on the 
other hand, might be prevented or restored 
more quickly than changes in the mucosa 
and might also play an important part in 
the absorptive mechanism. It was shown, at 
an early stage, that the radiographic changes, 
involving dilatation and hypomotility of the 
small intestine, improved rapidly on a gluten- 
free regimen and were among the first signs 
to return when gluten was reintroduced into 
the diet.** There are, therefore, some grounds 
for considering that changes in motility may 
be the key to the effect of wheat gluten in 
gluten-induced enteropathy. 

Mechanism of action of the deleterious 
agent. The mechanism of action of gluten 
is likely to be either allergic or more directly 
toxic. Thus it might exert its action indirectly 
by some form of antigen/antibody reaction 
affecting the intestinal epithelial cells or 
musculature or it may act more directly as 
a pharmacologically active agent. Each of 
these possibilities must be considered. 

The allergic hypothesis. Several features of 
the celiac syndrome might be attributable to 
allergy. It should, perhaps, be pointed out 
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that the term “allergic” is being used here 
in a relatively strict sense to imply a mecha- 
nism involving some type of antigen/anti- 
body reaction. The term “allergic” is some- 
times used to indicate no more than that the 
removal from the diet of the substance to 
which the patient is “allergic” results in im- 
provement of the patient’s health. In this 
sense, of course, patients with gluten-induced 
enteropathy are “allergic” to wheat gluten. 
Whether they have some antigen/antibody 
reaction is much more difficult to deter- 
mine.** The restriction of the effect to wheat 
and rye, the excessive mucus secretion, mu- 
cosal damage, and response to corticosteroids 
might fit in with some form of allergic re- 
sponse to a constituent of wheat or rye 
gluten. Resultant delay in absorption might 
give rise to secondary floral changes, which 
could, in turn, result in the formation of the 
characteristic stools. The close association of 
wheat and rye in other immunologic reac- 
tions is also suggestive. Against this, how- 
ever, are the following facts: no cutaneous 
sensitivity to gluten can be demon- 
strated,** ** °° the effects on motility of the 
intestine are different from those observed in 
allergy, antihistaminic drugs are ineffective 
in treatment, and other classical allergic 
phenomena are not commonly observed in 
celiac patients or their relatives. More re- 
cently it has been demonstrated that guinea 
pig tissues sensitized to gluten (Dale-Schus- 
ter preparation) do not respond to the auto- 
claved fraction obtained after peptic/tryptic 
digestion, although this material is fully ef- 
fective in patients with gluten-induced en- 
teropathy.*® 

In spite of these facts, however, a number 
of observers continue to regard the effect of 
gluten in gluten-induced enteropathy as 
essentially allergic in nature.®* ** °* In par- 
ticular, Berger®” °° has demonstrated differ- 
ences in antigen/antibody reactions between 
normal and celiac patients. In the celiac pa- 
tient there was a reduction of circulating 
cereal antibodies after feeding gliadin; this 
did not occur in normal individuals. It must 
be doubted whether this evidence alone can 
be regarded as a true indication that allergy 
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plays a significant part in the pathogenesis 
of gluten-induced enteropathy. Even if the 
occurrence of this phenomenon was estab- 
lished firmly in a series of patients with 
proved gluten-induced enteropathy, it might 
still be only a concomitant change, unrelated 
to the cause. In the absence of any evidence 
of a localized antigen/antibody reaction that 
might account for the mucosal damage, or 
other potentially significant effect, it is im- 
possible to attribute any etiological signifi- 
cance to these immunologic responses. Apart 
from this, it already has been indicated that 
the mucosal changes observed may not be 
of primary importance. 

Nevertheless, the consideration of allergic 
phenomena in relation to the celiac syndrome 
may be important. In a condition in which 
the intestinal mucosa is severely damaged 
and protein digestion may be incomplete, 
the risk of development of secondary allergic 
reactions is apparent. There are reports*® °° 
of celiac apparently developing 
sensitivity to milk proteins or other food 


patients 


materials. We have had similar experiences 
It is not clear at present whether these 
represent a primary allergic sensitivity or 
whether this may have developed as a sec- 
ondary phenomenon in an individual whose 
small intestine is already damaged. Further 
study of such phenomena is needed. It is also 
possible that gluten-induced enteropathy is 
merely an example of a type of metabolic 
fault that may involve a wider range of food 
materials, the effect depending upon the 
nature of the food protein on the one hand 
and the enzymic or metabolic defect on the 
other. 

The toxic hypothesis. We have been par- 
ticularly interested in this possibility during 
the last few years. The most interesting 
recent development has been the demonstra- 
tion that the same autoclaved, ultrafiltered 
fraction, derived from the peptic/tryptic 
digest of gluten, that is deleterious in celiac 
patients, causes inhibition of the peristaltic 
movements of isolated rat or ginea pig in- 
testine.“’ As already described, dilatation and 
hypomotility of the small intestine are ob- 
served when gluten is reintroduced into the 
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diet of a celiac patient in remission on a glu- 
ten-free regimen.** The pharmacologic anal- 
ysis of this effect is also of interest. The in- 
hibitory action is observed if the fraction is 
applied to the outside of the intestine, but 
it does not occur if the material has to 
pass through the normal mucous membrane. 
Incubation with an extract of the mucous 
membrane also destroys the inhibitory ac- 
tion; the effect appears to be enzymic. The 
nature of its inhibitory action has also been 
analyzed and it has been shown to inhibit 
the production of acetylcholine.*? Work is 
in progress to determine whether the charac- 
teristics shown in isolated tissue preparations 
can also be demonstrated in celiac patients. 
It is interesting that Ingelfinger and Moss** 
reported many years ago that the intestine of 
a patient with nontropical sprue gave a bet- 
ter motility response to methacholine than to 
eserine; we endeavored to repeat this a few 
years ago, but without much success. These 
studies were, of course, carried out long be- 
fore the significance of wheat gluten in these 
conditions was appreciated. A lot of further 
work is needed on these problems, but there 
is no doubt that serious consideration must 
be given to the direct toxic hypothesis. 
Nature of the basic metabolic fault. It is 
apparent that the celiac patient handles 
wheat gluten differently than does the nor- 
mal individual. No differences in gastric or 
pancreatic digestion have so far been demon- 
strated and peptic/tryptic digestion of glu- 
ten in vitro does not result in detoxication.*® 
Among the main effects observed in patients 
with gluten-induced enteropathy are mucosal 
and motility changes affecting the upper 
small intestine. It seems likely, therefore, 
that the detoxicating mechanism lies either 
in the lumen of the intestine or in the in- 
testinal mucosa itself, although its location 
in the liver or elsewhere cannot be excluded 
entirely. However, experimental studies have 
shown that treatment of the deleterious agent 
with an extract of intestinal mucosa results 
in detoxication, an effect that is destroyed 
by heat.’® A similar destruction by mucous 
membrane extract of the agent inhibiting 
intestinal peristalsis has been shown and the 
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inhibitory substance is no longer effective if 
it has to traverse the normal mucous mem- 
brane to reach the muscle. The same sub- 
stance causes depression in the production 
of acetylcholine in isolated intestine; this ef- 
fect is prevented also by incubation with 
mucous membrane extract.®* All these ob- 
servations are compatible with the view that 
an enzyme (or enzymes) is present in the 
normal small intestinal mucosa that renders 
the deleterious agent present in the wheat 
gluten fraction innocuous. The obvious as- 
sumption is that such an enzyme is deficient 
or inadequate in the mucous membrane of a 
patient with gluten-induced enteropathy. 
There is, however, no direct evidence to sup- 
port such a hypothesis at the present time. 

One other line of evidence that might 
have some bearing on the basic metabolic 
fault is provided by the observation®* © that 
celiac patients show a higher level of blood 
glutamine after gliadin feeding than do nor- 
mal children. The glutamine appears to be 
in bound form. This has been confirmed by 
a number of observers,** although it has also 
been suggested that this effect may not be 
a specific indication of gluten-induced en- 
teropathy but a more general result of small 
intestinal damage.®* It might, of course, be a 
valuable diagnostic test for celiac disease, 
but it is generally regarded as not sufficiently 
reliable. It remains, 
teresting and suggestive observation. Peptides 
do appear to pass blood rather 
readily in these patients,** *’ but there is no 
satisfactory evidence to show that they are, 
in fact, the deleterious agent; they may be 


however, a most in- 


into the 


harmless concomitants. 

Is there a genetic background? Several 
investigators** ** have put forward sugges- 
tive evidence that celiac disease or related 
minor disabilities occur more frequently 
umong relatives than can be accounted for 
by chance. A more extensive genetic study 
has been reported recently’® which gives 
urther support to the view that a significant 
roportion of the celiac patients who respond 
vell to a gluten-free regimen might be ex- 
ected to have a genetic fault. Further ad- 
ance of knowledge on this aspect of the 
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problem may depend upon more precise 
definition of the metabolic faults involved. 

Aspects of the syndrome secondary to the 
enteropathy. The enteropathy probably ac- 
counts for the interference with and delay 
in absorption and the characteristics of the 
stools. It is possible some other factor—fat 
excretion according to some investigators- 
may also be concerned. Iron deficiency and 
in some cases a deficiency of calcium may be 
attributed to faulty absorption. Whether this 
also accounts for folic acid deficiency in some 
cases is unknown. The protuberant abdomen 
is presumably due to the intestinal dilatation 
and fermentative changes in the lumen. The 
wasting must be largely attributed to ano- 
rexia. The patient with a pancreatic enzyme 
deficiency has a greater absorptive defect, 
but may show little evidence of malnutrition: 
appetite in this group is usually good."' The 
loss of appetite might be a direct effect of 
the deleterious agent or it may be due to the 
enteropathy; anorexia returns promptly af- 
ter the reintroduction of gluten into the diet 
of a celiac patient in remission. The com- 
bination of anorexia and intestinal inade- 
quacy may, over a long period of time, lead 
to a wide range of nutritional deficiencies, 
usually of a minor character. Deficiencies of 
some members of the vitamin B complex 
may be due, at least in part, to competition 
between the intestinal flora and the host 
for common nutrients.** 

Psychological effects. The peculiarly diffi- 
cult and unhappy temperament of celiac 
children is well known to all who have been 
concerned with their care. It has been sug- 
gested that psychological factors play an 
important part in the cause of this group 
of disorders.** **** However, 
sonality difficulties are not a feature of 
defi- 


these per- 


patients with pancreatic enzyme 
ciency. They seem to be characteristic of 
patients with gluten-induced enteropathy. 
When these children are placed on a gluten- 
free regimen, a striking change in tempera- 
ment occurs and they become happy, co- 
operative, normal children. When gluten is 
reintroduced into the diet, difficulties in 


handling the children soon develop and 
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within a few days many of the tempera- 
mental features of the celiac child are again 
evident. It is not possible to decide at the 
moment whether this is secondary to the 
alimentary changes or whether it is a direct 
effect of wheat gluten in these individuals. 
It is certainly difficult to escape the conclu- 
sion that wheat gluten is the essential cause 
of these temperamental difficulties. While 
the psychological peculiarities of the celiac 
child do not help effective management, it 
is difficult to see on what grounds they can 
be regarded as playing an important part 
in the cause. 

Daynes*® has claimed that a wider range 
of behavioral difficulties may be associated 
with dietary wheat gluten. The main evi- 
dence is based on apparent improvement on 
a gluten-free diet. It must be stressed, how- 
ever, that there is no evidence that the pa- 
tients studied were suffering from any form 
of celiac disease, or should it be assumed that 
they were necessarily intolerant of gluten. 
As already pointed out, the establishment of 
a gluten-free regimen involves many changes 
besides exclusion of wheat-gluten. Dr. Daynes 
allowed us to study one of his patients, a 
child who had shown marked improvement 
in behavior on a gluten-free diet. Detailed 
studies of this boy revealed no evidence of 
celiac disease and the application of a blind 
test showed that he tolerated wheat-gluten 
in large doses without demonstrable effect. 
It would seem, therefore, that the observa- 
tions reported by Daynes may not be related 
to the temperamental changes observed in 
celiac disease. 

Growth effects. Growth is commonly de- 
pressed in celiac disease. This does not ap- 
pear to be a feature of uncomplicated pan- 
creatic enzyme deficiency, although of 
course, it may be seen in children with 
complications such as pulmonary lesions 
or infection. No doubt nutritional inade- 
quacies, if present, must play some part 
in the growth defect, but there are reasons 
for doubting that this is the whole story. 
Sheldon* * *° has carried out a great num- 
ber of elegant studies on growth in celiac 
disease. He has shown that growth proceeds 
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at a more rapid rate than normal in the 
celiac child on a gluten-free regimen. When 
gluten is reintroduced into the diet, growth 
is retarded. The change in rate of growth is 
remarkably dramatic. A patient has been 
described*® in whom the growth defect was 
the dominant feature; the enteropathy was 
minimal. Establishment of a gluten-free 
regimen caused a dramatic increase in 
growth rate, which was evident before the 
level of fecal fat had altered significantly. 
Bone age is retarded, so that growth may 
continue well beyond the normal expected 
age limit. These observations on the effect 
of gluten on growth raise the question 
whether this effect is due to a direct action 
of the gluten, rather than to a secondary 
effect of nutritional disturbance. A_ final 
answer cannot be given at this time. 


rREATMENT 


The standard lines of treatment needed to 
deal with symptomatic deficiencies or in- 
testinal infestation require no comment here. 
Some points with regard to the gluten-free 
regimen deserve further consideration. 

How strict should the gluten-free regimen 
be? In our opinion, the aim should be com- 
plete elimination of all wheat or rye gluten 
from the diet."* Many observers have re- 
ported that small amounts of gluten can up- 
set one of these patients once they have been 
on a gluten-free régimen. It may be that 
the recovery in the absorptive capacity of 
the intestines increases their sensitivity; a 
damaged mucosa and poor absorption are, 
to some extent, a protection against a dietary 
toxic agent. We have the definite impression 
that a strict dietary regimen has been suc- 
cessful in patients in whom less effective 
dietary control has failed previously. This is, 
however, a difficult point to prove, since, for 
obvious reasons, other forms of therapy are 
usually necessary in such patients. 

What other foods should be permitted? 
Most observers agree that any other foods 
may be given and that there is no need to 
restrict intake of fat. Some care obviously 
should be exercised in the management of a 
severely ill child, but dietary restriction need 
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not extend beyond the ordinary bounds of 
prudence. It is most important that the 
children should receive sufficient calories. 
The possibility of sensitivity to other food 
materials, such as milk, should be borne in 
mind in a child that is not doing well on a 
gluten-free regimen; appropriate adjust- 
ments in the diet may be necessary. 

Are other supplements necessary? Various 
measures, such as vitamin B therapy,"® 
have been used in the past. The impression 
from recent studies is that they are only re- 
quired when deficiencies are evident. Care 
should obviously be taken to ensure that the 
diet contains an adequate supply of iron, 
calcium, vitamins and other essential nu- 
trients; if it should prove to be defective, 
modification or supplementation is necessary. 

What are the best criteria for assessing the 
results of therapy? These children usually 
show striking clinical improvement, but it is 
not so much the initial improvement that is 
important in relation to therapy as whether 
recovery is complete or only partial. The 
significance of this point is clearly indicated 
by the studies that have been made of former 
celiac patients who were generally re- 
garded as being recovered from the dis- 
ease.** ** The premature abandonment of 
a gluten-free regimen may lead to all the 
trials of adult steatorrhea; on the other hand, 
the continuation of a severe dietary re- 
striction for an indefinite period unneces- 
sarily is equally undesirable. 

It is clearly impractical to subject these 
patients to a complete assessment of intes- 
tinal and metabolic functions at frequent 
intervals. Such studies take at least 2 weeks 
to complete and one can hardly expect a 
patient, who may be enjoying new-found 
health for the first time, to submit to hospi- 
talization for such a long time. Investigations 
that can be carried out on an outpatient 
basis or within a relatively short time are 
obviously needed. The gliadin test® clearly 
would be of great value in this way, but, 
unfortunately, there is not sufficient infor- 
mation on the correlation of this test with 
recovery; indeed, the abnormality may per- 
sist. It may be that this is an indication for 
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continuing a gluten-free diet indefinitely, 
but such a conclusion cannot be reached on 
present evidence. Sheldon advocates growth 
measurements as a guide. These are difficult 
to assess in many patients, since a number of 
other factors may be involved. In our ex- 
perience, the levels of fecal fat are the sim- 
plest and most reliable guide.*® One must, 
of course, guard against “treating the stools 
and not the patient.”®® Nevertheless, there 
is ample scope for new and better methods 
of assessment. 

How long should the gluten-free regimen 
be continued? It is clear that many patients 
with gluten-induced enteropathy may _ re- 
quire a gluten-free regimen indefinitely. On 
the other hand, there is also evidence that 
many patients who benefit from a gluten- 
free regimen may be able to dispense with 
any dietary restriction later on. The points 
discussed in the previous section are highly 
relevant to this problem. It may also be of 
value to classify these patients more precisely 
on the basis of a definitive test as already 
described. As our knowledge of the details 
of pathogenesis becomes clearer, it is likely 
that better methods of assessment will be- 
come available and provide a more satis- 
factory answer to this question. 


PROGNOSIS 


The only aspect of prognosis that may be 
discussed usefully here is the future health 
of a child with the celiac syndrome who 
responds to a gluten-free regimen. From 
what has already been said, it is abundantly 
clear that premature return to a gluten- 
containing diet is highly undesirable. Any- 
one who studies adult patients with steator- 
rhea knows to what an extent chronic ill 
health and invalidism may result when a 
patient with continuing gluten-intolerance 
consumes an ordinary diet. It may well be 
that all children with the celiac syndrome 
who respond to a gluten-free regimen do 
not require this dietary restriction indefi- 
nitely. One cannot fail to be impressed, 
however, by the repeated statement made 
for many years that children with celiac 
disease recover at puberty or thereabouts; it 
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will be found in every one of the older text 


books. 


true.-* 


This has been shown to be un- 


78,51 Mention must also be made of 


the tendency of former celiac patients to 


have repeated crises of a deficiency of folic 


acid. The reason for this remains obscure. 


The effective clarification of these problems 


would be of real service to the celiac patient. 


It is a pleasure to express my thanks to Sir 


Wilfrid Sheldon and a number of my colleagues 


in Birmingham for helpful advice on the prepara- 


tion of this paper. 
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Torsion of the testicular appendages 


James E. Strain, M.D.* 


DENVER, COLO. 


Torsion of the hydatid of Morgagni was 
first described by Ombredanne* in 1913. In 
1922 Colt* defined torsion of the hydatid of 
Morgagni as a separate entity from the pre- 
viously described torsion of the testicle. It 
was some time later that case histories began 
to appear in the American literature. In 
1932 Foshee* summarized 46 cases including 
2 of his own. Since then torsion of the tes- 
ticular appendages has been reviewed in 
urologic publications,**® but surprisingly 
little has appeared in pediatric literature. 
Recognition of the entity by pediatricians is 
important since the highest incidence occurs 
in the age group from 5 to 15 years. It is the 
purpose of this paper to establish an aware- 
ness of the clinical condition of torsion of the 
testicular appendages in those responsible for 
the care of children. 

The hydatid of Morgagni is a vestigial 
structure found in two-thirds of adult males. 
Actually it is only one of several appendages 
that may be attached to the testicle. It is 
usually located in the groove between the 
globus major of the epididymis and the tes- 
ticle, but may be situated on any part of the 
anterior surface of the upper pole of the 
testis. It varies from 2 to 15 mm. in length 
and may or may not be pedunculated. Mi- 
croscopically the structure consists of loosely 
arranged connective tissue. Vascular spaces 
containing albuminous material and lined 
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with endothelium were described by Ver- 
meulen and Hagerty.* These had the ap- 
pearance of lymph channels rather than 
epithelial-lined tubules. The surface of the 
hydatid is covered with columnar epithelium 
which becomes continuous with the flat epi- 
thelium of the tunica albuginea of the testi- 
cle. When the structure becomes twisted 
hemorrhage is found in the connective tissue 
and infiltration with polymorphonuclear 
leukocytes becomes a prominent feature. 

Other appendages which may be found on 
or about the testicle and occasionally give 
rise to clinical symptoms include (1) the 
appendix of the epididymis which is a pear- 
shaped body attached to the globus major of 
the epididymis, (2) the vas aberrantia of 
Haller, usually found at the junction of the 
body and tail of the epididymis near the 
epididymotesticular groove and, (3) the or- 
gan of Giraldés or paradidymis which is 
actually attached to the anterior part of the 
lower end of the cord just above the globus 
major (Fig. 1). 

The embryologic development of the hy- 
datid of Morgagni is somewhat different 
from that of the other testicular appendages. 
In the young embryo, two duct systems are 
present. The Miillerian ducts are the female 
component and become the uterine tubes, 
uterus, and vagina of the female embryo. If 
the embryo becomes a male the mesonephric 
tubules connect with the gonad to form the 
duct system of the testicle. At the same time 
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Fig. 1. Testicular appendages. (Illustration re- 
produced by permission of Dr. Meredith Camp- 
bell: Pediatric Urology, Philadelphia, 1951, W. B. 
Saunders Company, p. 549, Fig. 270.) 
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Fig. 2. Embryology of the genitourinary system. 
(Illustration reproduced by permission of Dr. 
Bradley M. Patten: Human Embryology, New 
York, 1946, Blakiston Company, p. 578, Fig. 361.) 


the Miillerian ducts become rudimentary; 
however, the cephalic end may become at- 
tached to the upper pole of the testis to form 
the appendix of the testis or the hydatid of 
Morgagni. This, then, represents the vestigial 
fimbriated portion of the Fallopian tubes in 
the female. The mesonephric tubules, ceph- 
alad and caudad to those joining the testicle, 
form the appendix of the epididymis, vas 
aberrantia of Haller, and paradidymis (Fig. 
9\ 
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Several reports have been published de- 
scribing vestigial structures on the broad 
ligament of females. Reis and DeCosta™ 
have reported 5 such cases. The structure is 
usually oval, averaging about 8 mm. in di- 
ameter and often constricted in the center. 
It is usually single: but may be multiple. 
Pedicles up to 12 cm. in length have been 
reported. These structures probably represent 
the cephalad portion of the mesonephric duct 
and therefore can be said to be the counter- 
part of the hydatid of Morgagni in the male. 
Torsion of this vestigial body in the female 
can produce symptoms of pain not unlike 
those found in torsion of the appendix of the 
testicle in the male. 

The hydatid of Morgagni and the append- 
ages of the epididymis and spermatic cord 
become important clinically when torsion 
occurs. Why these structures become twisted 
is not known; however, there are appar- 
ently several predisposing factors. A  tes- 
ticular appendage with little or no pedicle is 
not likely to undergo torsion. It has been 
suggested® ** that the larger the appendage 
the more likely it is that twisting will occur, 
although torsion of pinhead-sized hydatids 
has been reported. Occasionally external 
trauma appears to be a factor, but more 
often there is no preceding history of injury. 
Randall* postulated that violent cremasteric 
contractions may play a part. 

The cardinal symptom of torsion of the 
testicular appendages is pain in the testicle 
involved. It is usually quite sudden in onset 
and often radiates into the groin and back on 
the same side. In some cases the pain is mild 
and in others severe. Careful history will 
often reveal previous episodes of testicular 
discomfort of only a few minutes’ duration. 
Four to 12 hours after the onset the pain 
often begins to subside. Gross*® has suggested 
that this may follow destruction of the nerve 
reflex. Constitutional symptoms are usually 
lacking, although nausea and vomiting may 
occur. Fever is absent. 

The child with sudden onset of pain in the 
testicle presents a problem in which early 
diagnosis is essential. If the patient with tor- 
sion of a testicular appendage is examined 
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early there may be only tenderness of the 
testicle. Cases have been noted in which the 
appendage was palpated as a hard mass at 
the upper pole of the testis. Within a few 
hours after the first symptoms appear, there 
is usually swelling of the scrotal contents on 
the involved side. This swelling is due to the 
accumulation of bloody fluid within the 
tunica vaginalis and not to the swelling of 
the testicle itself. Occasionally transillumina- 
tion will differentiate testicular swelling 
from a hydrohematocele, but the opacity of 
the fluid often gives the impression that the 
scrotal content is a solid mass. This collection 
of fluid makes palpation of the twisted ap- 
pendage difficult or impossible. Usually the 
swelling progresses for 24 to 48 hours. 
Typically, scrotal edema and redness occur 
a few hours after the appearance of the 
hydrohematocele. McFadden" states that the 
early appearance of edema and redness of 
the scrotum occurs in only 2 conditions: (1) 
torsion of the testicle and (2) torsion of the 
testicular appendages. Walton’ noted red- 
ness of the scrotum in some cases of epididy- 
mitis, but this was usually confined to the 
area overlying the epididymis. It can be said 
that generalized redness and swelling of the 
scrotum is at least highly suggestive of torsion 
of the testicle or one of its appendages. 
Prehn** described a sign which has been of 
value in differentiating torsion of the testicle 
and its appendages from epididymitis. When 
the scrotal contents are elevated the pain of 
epididymitis is less intense. When torsion has 
occurred elevation of the scrotum fails to re- 
lieve the pain and often accentuates it. 
Torsion of the testicular appendages and 
torsion of the testicle itself present almost 
identical clinical signs. It is generally agreed 
that the pain is usually more intense in tor- 
sion of the testicle, but this cannot be relied 
upon with certainty as a differential point. 
If the testicle is high in the scrotum it may 
be due to a twisting of the cord through 
several turns; however, torsion of a testicular 
ippendage may result in a hyperactive cre- 
nasteric reflex which may retract the testicle 
nto the inguinal canal. Most authors con- 
ede that it is difficult if not impossible to 
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distinguish clinically between torsion of the 
testicle and torsion of one of its appendages. 
This fact determines to a large extent the 
approach to treatment. 

Testicular pain secondary to trauma, to 
mumps orchitis, and to epididymitis must be 
considered in the differential diagnosis. The 
last may be the result of hematogenous 
spread of infection, but contiguous extension 
from the urethra and vas deferens occurs 
more commonly. Because of this mode of 
spread, tenderness may be elicited over the 
seminal vesicle on the affected side on rectal 
examination. At the onset, the spermatic 
cord and the globus minor of the epididymis 
are swollen and tender but later the entire 
epididymis becomes involved. The onset of 
pain is usually more insidious in epididymitis 
than in torsion of the testicle or its append- 
ages and, as mentioned above, can be relieved 
by elevation of the scrotum. Chills and fever 
are often found in acute epididymitis. 

Trauma which results in contusion of the 
testicle can usually be diagnosed by history. 

Orchitis is uncommon in children except 
as a complication of mumps occurring after 
puberty. The pain of orchitis usually de- 
velops slowly and often precedes the swelling 
of the testicle by several hours. A history of 
parotid swelling, while helpful, is not essen- 
tial in establishing the diagnosis of mumps, 
since the virus may affect only the testicular 
tissue. 

Tumors of the testicle usually enlarge 
gradually and pain is a late symptom in 
contrast to the early development of pain 
and swelling in torsion of the testicle or of 
one of its appendages. 

The treatment of torsion of a testicular 
appendage is surgical removal of the twisted 
structure.'? Without surgical intervention the 
appendage becomes necrotic and sloughing 
occurs. The bloody fluid and necrotized tis- 
sue within the tunica vaginalis are eventually 
absorbed, but only after 2 to 3 weeks of pain- 
ful swelling. Following early removal of a 
twisted testicular appendage, the scrotum 
and its contents are often completely normal 
within a week. It may be extremely difficult, 
clinically, to differentiate between torsion of 
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the testicular appendage and torsion of the 
testicle itself. Detorsion of a twisted testicle 
is most successful when performed early. It 
would seem that early operation on a child 
thought to have torsion of a testicular ap- 
pendage would not only shorten the con- 
valescense when the diagnosis is correct but 
at the same time preserve the integrity of the 
testicle if the twisting has occurred in the 


spermatic cord. 
SUMMARY 


The anatomy and embryologic develop- 
ment of the testicular appendages are re- 
viewed. These structures become clinically 
important when torsion occurs. The symp- 
toms are pain in the testicle, swelling of the 
scrotal contents, and redness and edema of 
the scrotum. Testicular pain secondary to 
trauma, to mumps orchitis, and to epididy- 
mitis must be considered in the differential 
diagnosis. Surgical removal of the twisted 


appendage is recommended. 
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Tuts was a 4-day-old white male, who 
was transferred from an outside hospital 
because of jaundice which he had had since 
he was + hours old. 

The baby was born after a gestation of 
9 months to a gravida III, para II, 23-year- 
old white woman. Throughout her entire 
pregnancy, no drugs were taken other than 
multivitamins. During pregnancy the 
mother gained 38% pounds. Labor lasted 
for approximately 5 hours. The membranes 
ruptured spontaneously in the delivery room 
and the child cried spontaneously after birth. 
Icterus was noted shortly after birth, as 
indicated above. The obstetrician described 
the amniotic fluid as meconium-stained. 
The child’s birth weight was 6 pounds, 5 
ounces. He was breast fed during the first 
2 days but seemed to be a poor feeder. 

The urine was noted to contain bile; no 
bile was demonstrated The 
jaundice increased steadily and the baby 


in the stools. 


was transferred to this hospital. 

There are 2 siblings. 
4 years of age, and one 2 years of age, 
and both are living and well. No jaundice 
noted in these children after birth, 
were exchange transfusions required. 


Both are girls, one 


was 
nor 
The mother has never had a transfusion. 
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MASS. 


On admission, temperature was 99.2° F.; 
pulse, 164 per minute; respirations, 32 per 
minute and regular; blood pressure 50 mm. 
Hg, (flush); length, 49 cm.; and weight 5 
Head and chest circum- 
The infant 
appeared to be well developed, severely ic- 
The icterus of 


pounds, 10 ounces. 
ferences were 33.5 cm. each. 


teric, and acutely distressed. 
the skin had a greenish tint. 
several petechiae over the body and head, 
The head was nor- 
mocephalic, with overriding sutures. The 
abdomen was soft, the liver was palpable 
8 cm. and the spleen 3 cm. below the costal 
margin. The child appeared extremely ir- 
ritable and had poor suck and grasp re- 
flexes. The Moro response and muscle tone 
were poor. There was 4 plus “jitteriness.” 
Urinalysis showed no albumin, 3 plus bile 
and 15 red blood cells and 30 white blood 


cells per high-power field; the white blood 


There were 


and generalized edema. 


cells showed toxic granules; no casts were 
seen. The initial hemoglobin was 9.1 Gm.; 
leukocyte count uncorrected was 72,000 per 
cubic millimeter; however, there were 300 
nucleated red blood cells per 100 leukocytes. 
The baby’s blood was type A, Rh positive. 
The Coombs test was 2 plus positive. The 
mother was type A, Rh positive. Initial 
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study of the baby’s serum showed a direct 
bilirubin of 44.8 mg. per cent, and a total 
bilirubin of 81.1 mg. per cent. The mother’s 
serum agglutinated all bloods tested by the 
indirect Coombs technique. 

Because of the seriousness of the situation, 
it was felt that an exchange transfusion 
should be carried out using the least in- 
compatible blood available. This was done. 
The initial venous pressure was 100 mm. 
blood; the hemoglobin, after exchange, was 
11.5 Gm. per cent. At 91 hours of age, 
approximately 8 hours after the first ex- 
change transfusion, the serum bilirubin was 
still 40 mg. per cent direct and 76 mg. 
per cent total, and another exchange trans- 
fusion was performed. At 99 hours of age, 
the serum bilirubin was 19.4 mg. per cent 
direct, 41.4 mg. per cent total. At 102 
hours of age, a third exchange transfusion 
was performed. Hemoglobin always showed 
a rise in the postexchange specimen. The 
first 3 exchange transfusions were performed 
using Group A, Rh positive blood. During 
the fourth exchange transfusion the baby 
had some cardiac irregularities and for this 
exchange transfusion, which was necessitated 
by the high bilirubin levels, blood was ob- 
tained from the mother, the red blood cells 
being separated from the plasma and re- 
suspended in normal AB plasma. The child 
was started and maintained on antibiotics, 
penicillin, and streptomycin throughout his 
entire stay in this hospital. Blood cultures 
were obtained from all exchange transfusion 
samples. Streptococcus faecalis was grown 
from blood after the first transfusion, and 
thereafter in all samples. 

He voided 6 to 9 times a day throughout 
his hospitalization. His condition gradually 
deteriorated. He exhibited twitching move- 
ments, had a left-sided seizure, and died 
approximately 242 days after admission. 

Dr. Frev H. Auten, Jr.* I think I should 
explain that | have guessed who this patient 
is, especially in view of the serologic results 
mentioned. 


*Dr. Allen is Assistant Clinical Professor of Pediatrics, 
Harvard Medical School, Associate Hematologist, The Chil- 
dren’s Hospital Medical Center, and Associate Director of 
the Blood Grouping Laboratory, Boston, Mass. 
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This is a case of erythroblastosis fetalis. 
The mother’s serum agglutinated all blood 
specimens tested, and it was tested against 
a good many. In the hospital, because of 
the seriousness of the situation, it was felt 
that an exchange transfusion should be 
carried out, using the most compatible blood 
available. Some of the specimens of blood 
tested did show stronger agglutination than 
others, and those that were agglutinated 
less strongly were the ones chosen for the 
exchange transfusion. 

This was an unusual case of erythro- 
blastosis fetalis in several respects. First 
of all, the antibody involved was an ex- 
tremely rare one and posed problems in 
itself. I shall talk about the antibody later. 
From the clinical viewpoint, the baby cer- 
tainly had typical erythroblastosis with 
jaundice, enlargement of the liver and 
spleen, anemia, marked erythroblastemia, 
edema, and petechiae. The large amount of 
direct bilirubin is distinctly unusual, espe- 
cially at such an early age, and indicates 
several possibilities. A great deal of bili- 
rubin was conjugated and, second, the baby 
seemed to be unable to excrete it very well, 
suggesting some interruption in the integrity 
of the bile ducts. Possibly this child had 
something seriously wrong with the liver, 
perhaps a severe necrosis. Bacteremia was 
confirmed 3 times, although I do not know 
quite what to say about it. I wonder if it 
was related, perhaps, to the trouble with the 
I assume that the baby had kern- 

The symptoms were atypical, at 


liver. 

icterus. 
least as far as this record goes. Opisthotonus 
is not described and this is a most character- 
istic symptom in a baby with this diagnosis. 
The protocol does not describe the extensor 
rigidity of the arms with clenched, internally 
rotated fists which is such a characteristic 
reflex in babies with kernicterus and, finally, 
when the baby died there was no evidence 
of the pulmonary hemorrhage which so very 
often accompanies death from kernicterus 
Nevertheless, with such a high bilirubin witl 
definite central nervous system signs, poo! 
muscle tone, poor reflexes, and extreme 
irritability and jitteriness, there is no roon 
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for doubt that the baby had kernicterus. 
The bacteremia again might be considered 
with respect to the neurological signs, but 
I think they could all be explained by the 
kernicterus, in spite of the fact that the 
convulsions which were described as a ter- 
minal event are a rather unusual manifesta- 
tion. 

The pedigree of this family was worked 
out by John Burrington who was then a 
third year medical student, and who went 
to the small town where these people lived 
and collected blood samples for testing at 
the Blood Grouping Laboratory. 

First, let me describe the blood factors 
which this baby had and which the mother 
did not have. They were both Rh positive. 
The mother was C-negative, c-negative, E- 
negative, e-negative, Hr,-negative and f- 
negative, while the baby was c-positive, e- 
positive, and Hr,-positive. The mother’s 
serum had a high anti-e titer, and a lower 
titer (1:32) of anti-Hr,. In Fig. 1, the baby 
is shown by the arrow. The mother is 
homozygous for a rare Rh gene (— — D — 
—), as are 2 cousins (also shown in black). 
The 2 grandparents are probably related, for 
common surnames were found in the 2 fam- 
However, Mr. Burrington was 
unable to show the exact relation of the 
baby’s parents. They were both born and 
brought up in the same town. They thought 
they were not related, but it seems that they 
were. 

To describe the rarity of this Rh type, 
it is necessary to recall that the Rh factors 
C and c, E and e are allelic pairs. In the 
general population, 3 per cent of people are 
e-negative; all of these are E-positive; 27 
per cent have both e and E, and 70 per cent 
lack E but have e. Thus, everyore has e 
or E. It is the same for factors C and c; 
20 per cent are c-negative, C-positive, 50 
per cent have c and C, and 30 per cent 
lack C but have c. 
either c or C, or both. 

The mother of this child had none of 
these factors—no e, E, c, or C. No person 
of this type has been found in tests of un- 
selected people, so it is very rare, and this 


ily trees. 


Again, everyone has 
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we 


Fig. 1. Family pedigree. Black figures indicate 
homozygotes and hatched figure heterozygotes for 
the — — D — — gene. 


Homozygotes are C-,c—, E-,e— 


alone indicates that the Rh groups are 
responsible for the clinical problem in this 
case. 

The discovery of this rare Rh type was 
published in 1950 by Race, Sanger, and 
Selwyn’ in England and since then 12 or 
more similar cases have been reported in 
various parts of the world. There are many 
allelic genes that control the inheritance of 
the growing list of Rh factors, but there are 
8 so-called “primary” Rh genes. The gene 
in which we are interested today, and for 
which the mother was homozygous, is named 


R° or — — D — —. This gene produces all 


of the usual D factors (of which at least 5 
are now known) but does not produce C, c, 
E, e, f, rh;, or Hro. It does produce G. The 
failure to produce Hr, is perhaps the most 
significant characteristic of this gene. In 
addition to the anti-e and anti-Hr, that this 
woman had, there were other as yet un- 
identified antibodies, which I assume are Rh 
antibodies. 

In summary, this was a case of erythro- 
blastosis caused by a very rare combination 
of antibodies. Almost surely, there is com- 
plicating kernicterus, and possibly bacterial 
disease. Donors were very difficult to find. 
Actually, we did not know of any compatible 
donors within a radius of many hundreds of 
miles. There was a woman in South Hadley 
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who was of the same Rh type but she was 
group B and therefore incompatible. 

Since there were no compatible donors 
known, could kernicterus have been pre- 
vented in this baby? Erythroblastosis should 
have been diagnosed very soon after birth 
because of the jaundice and the positive 
Coombs test. I think kernicterus could have 
been prevented by multiple exchange trans- 
fusions of incompatible blood, because we 
know that such transfusions do have a favor- 
able effect on the jaundice, though a less 
favorable effect, we believe, than compatible 
blood. As far as the prognosis for possible 
future pregnancies is concerned here, if a 
subsequent baby is born alive, there are 3 
compatible donors, the woman herself and 
her 2 cousins, who are available. A subse- 
quent baby could certainly be saved, with- 
out neurological sequelae, by the use of 
prompt, and possibly repeated exchange 
transfusions. Whether a subsequent baby 
would be born alive at all is perhaps a prob- 
lem. The anti-e has a high titer and the 
woman might very well have a stillbirth in 
her next pregnancy. Since this baby was 
born alive and in good condition, it is quite 
probable that a subsequent baby also would 
be born alive and in good condition. 

Dr. Vawter. This baby was sent here 
with a diagnosis of biliary atresia, made on 
the basis of stool and urinary findings. 

Dr. ALLEN. In the past this was a fairly 
frequent occurrence, especially with babies 
about 2 to 3 weeks of age. Dr. Hsia? in 1952 
analyzed the patients admitted with this 
diagnosis and found that 23 of 156 had 
erythroblastosis, and nothing wrong with 
their bile ducts. 

Dr. Vawter. This baby received some- 
what over a liter of blood at exchange 
transfusion. Does this represent a sufficient 
quantity of replacement to clear away the 
circulating antibodies? 

Dr. ALLEN. When one uses compatible 
blood at exchange transfusion and a pint of 
blood for the exchange, approximately 25 
per cent of the antibodies come out. If one 
is trving to remove all the antibodies, he 
must do a great many exchange transfusions. 
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This can be done, I suppose, if necessary. 
One thing might be said about incompatible 
blood—it undoubtedly does remove some- 
what more antibodies than exchange trans- 
fusion using compatible blood, though that 
is not really an important aim in exchange 
transfusion therapy. 

Dr. SHerwin Kevy. Dr. Goldblatt, did 
the child ever have opisthotonus or cardiac 
murmurs ? 

Dr. Gotpsiatr. No. 

Dr. Kevy. Dr. Allen, in children who 
have such a high level of bilirubin, do you 
ever see renal damage, bile nephrosis, or 
perhaps tubular necrosis? 

Dr. ALLEN. I do not know that this has 
ever seemed to be of clinical importance. 

Dr. Vawter. Does hemoglobinuria occur, 
or would you expect it in this patient? 

Dr. ALLEN. Hemoglobinemia in erythro- 
blastosis occurs rarely, in very sick babies. I 
do not know whether, under such circum- 
stances, hemoglobinuria occurs too, or 
whether the kidneys are damaged. Theo- 
retically, the exchange transfusions of in- 
compatible blood might have caused a he- 
molytic transfusion reaction, though this 
also is rare, as far as I know. 

Dr. Vawter. The pathologic findings do 
not, of themselves, suggest that there were 
any peculiarities in the erythroblastosis fe- 
talis, and the 
which were found at the time of autopsy. 


complicating kernicterus 


There were no overt evidences of sepsis in 
this child and postmortem bacterial cul- 
tures of the heart’s blood and lung were 
sterile, but there was an aspirational pneu- 
monitis. The child, at the time of autopsy, 
had also lost all visible evidence of edema, 
had no excess fluid in any body cavity, and 
no longer had evidence of active bleeding 
tendency, with the exception of some minor 
hemorrhages in the lung which certainly did 
not constitute what one ordinarily thinks of 
as the massive pulmonary hemorrhage which 
may complicate kernicterus. 

The brain was 30 grams overweight and 
showed characteristic yellow staining in the 
hippocampus, basal ganglia, olivary nuclei, 
dentate nuclei of the cerebellum—in short, 
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places where one would expect to see it. 
Histologic evidence of neuronal necrosis and 
glial activation accompanying this pigment 
was much less striking than one might have 
expected on the basis of the prolonged bili- 
rubinemia which this child had. We found 
no explanation for the unilateral nature of 
the child’s neurological findings. 

The kidney (Fig. 2) was of interest be- 
cause of marked yellow-orange staining of 
the proximal tubules associated with tubular 
degeneration with desquamation and pykno- 
sis. Special stains showed the pigment to 
be strongly positive for iron so that there 
was a marked degree of hemosiderosis in 
the proximal tubules. There are bile-stained 
casts in the tubules, endothelial cell response 
within glomeruli, and leakage of protein 
into the glomerular space. These are com- 
patible with a hemoglobinuric, or shock ne- 
phrosis. As Dr. Allen has suggested, this 
type of lesion is rare, and its significance in 
such cases remains to be elucidated. 

The spleen was twice normal weight and 
there was an excess hematopoiesis with 
rather young forms quite commonly seen. 
There was a hyperplasia of the splenic lit- 
toral or reticulum cells. The enlarged liver 





Fig. 2. Deep staining tubular cells with loss of 
nuclei (seen near the bottom of the photograph) 
indicating tubular degeneration. More conspicu- 
ous is the marked granularity of the cytoplasm of 
proximal convoluted tubular cells, indicating 
hemosiderosis. There is some leakage of protein 
from glomeruli which often appear ischemic. 
Hematoxylin-eosin stain. x 325; reduced approxi- 
mately 12.) 
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Fig. 3. Abnormal persistence of immature eryth- 
ropoietic cells in hepatic sinuses is diagnostic of 
erythroblastosis. Continuity of hepatic cell cords 
is generally fairly well preserved. A number of 
bile plugs fill canaliculi, especially on the right 
of the photograph. (Hematoxylin-eosin _ stain. 
x250; reduced approximately ¥/2.) 


(Fig. 3) contained no obvious lesion or 
necrosis to account for obstruction to bile 
flow although there were erythropoiesis, 
hemosiderosis, bile staining, and dense, 
heavy bile plugs, principally in the bile ducts 
and canaliculi. The patent external biliary 
system contained inspissated dark green bile 
and pasty white stool was found in the 
colon. 

Dr. William Bradford, with Dr. John M. 
Craig, has done some very intriguing ex- 
ploration in trying to assess and analyze the 
nature and character of the bile plugs which 
exist in the canaliculi of such livers. It is 
too early to say much more than that their 
results emphasize our ignorance of such a 
well-recognized finding. There are, however, 
suggestions of very significant peculiarities 
in solubilities in various polar and nonpolar 
solvents. 

A puysiciAN. What can be done to help 
matters if one encounters a situation such 
as the one presented in this case? 

Dr. AtLen. There are 2 things to do. 
First, one may type and cross-match broth- 
ers and sisters of the mother, who are the 
ones most likely to have a similar rare blood 
type. Cousins would be helpful, as they 
would have been in this family. 
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There is now a Registry of Rare Donors, 
sponsored by The American Association of 
Blood Banks and the Milwaukee Blood Cen- 
ter, 763 N. 18th Street, Milwaukee, Wis- 
consin, where one can get help in locating 
possible compatible donors. The mother, 
also, can always be used as a donor for her 


baby. 
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Ocular findings in cystic fibrosis of the pancreas 


Cystic fibrosis of the pancreas is now 
recognized as a hereditary disease of chil- 
dren, adolescents, and young adults, which 
results from a basic dysfunction of the 
exocrine glands. In its fully manifested form, 
this syndrome is characterized by pancreatic 
deficiency, abnormally high electrolyte con- 
tent of the sweat, chronic pulmonary dis- 
ease, and in some instances cirrhosis of the 
liver. The clinical manifestations are widely 
variable, since any or all of these aspects 
may be present to a more or less degree. 
While the 


disturbance is not understood thoroughly as 


nature of this generalized 
yet, the basic defect is thought to be heredi- 
tary, probably following in inheritance the 
distribution of a Mendelian recessive trait. 
Recent studies suggest that persons who are 
homozygotic for the trait tend to show the 
full clinical syndrome. Those whose inherit- 
ance is heterozygous with respect to this 
trait may exhibit little or no evidence of 
the disorder, may have as the only evidence 
an unusually high electrolyte level in the 
sweat, or may suffer from milder clinical 
manifestations of the disease. As high as 
15 per cent of patients with cystic fibrosis 
are thought to have the disease expressed 
been 
estimated that from 20 to 30 per cent of the 


in partial form. Likewise, it has 


immediate relatives (both children and 
adults) of patients with cystic fibrosis of the 
pancreas will show sweat electrolyte levels 


which are elevated above the range con- 


87 


sidered normal. A smaller number of rela- 


tives may show some evidence of minor 
pulmonary involvement. Recent investiga- 
tions have that 
association with basic allergy, and that some 
of the children with bronchial asthma, and 


perhaps some adults with chronic emphy- 


suggested there is an 


sema, may represent instances in which the 
trait responsible for fibrocystic pancreatic 
disease is of low penetrance genetically, and 
only partially expressed phenotypically. 
Cystic fibrosis of the pancreas was recog- 
nized as early as 1936, when Fanconi and 
his co-workers' described 3 cases, pointing 
out the association between a cystic pan- 
creatic fibrosis well-defined 
changes in the pulmonary bronchial tree. 
However, the condition was not delineated 
as a separate disease entity until 1938 when 
3 independent publications appeared within 
the year: Andersen,? Harper,* and Blackfan 
and May.* These studies presented clinical 
and pathologic findings, including observa- 
tions made on material taken at necropsy 


and _ certain 


in the 3 independent series of cases. The 
generalized and complex character of this 
disease syndrome was emphasized early, and 
clarification as to the nature of the con- 
dition has been the work of many investi- 
gators over a period of years, notably 
Andersen, Shwachman, Di Sant’Agnese, 
and their respective associates. Recent sum- 
are informative and com- 


mary articles 


prehensive.” © 
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In general, the diagnosis in cystic fibrosis 
of the pancreas has been made on the basis 
of the clinical findings and of 3 corrobora- 
tive aids: the “sweat test” for detection of 
elevated electrolyte levels, chiefly the con- 
centration of sodium chloride in the sweat, 
and a diminution of the trypsin content of 
duodenal fluid, together with roentgeno- 
graphic evidence of chronic — broncho- 
pneumonia, emphysema, and microcardia. 
The protean character of the clinical mani- 
festations has been re-emphasized recently 
by the publication of 2 preliminary reports 
concerned with ocular findings in cases of 
cystic fibrosis of the pancreas. The first of 
these reports by Bruce, Denning, and 
Spalter’ appeared in the Archives of Oph- 
thalmology for May, 1960. These authors 
first became “aware of complaints referable 
to impaired vision and abnormal fundus in 
patients with cystic fibrosis in the summer 
of 1958. Since that time, all patients ad- 
mitted to the Babies Hospital with this 
diagnosis have had careful ophthalmological 
investigation. The present paper is a pre- 
liminary report of the eye findings in 24 
patients.”* In each of the 24 patients, 
definite diagnosis of cystic fibrosis of the 
pancreas was made on the basis of the 
clinical, laboratory, and roentgenographic 
findings. The majority of the patients in the 
series were known to have cystic fibrosis for 
some time before the abnormal eye con- 
dition was detected, and in every instance 
there had been evidence of progressive 
pulmonary disease from the time of the 
original diagnosis to the present admission. 
The chest was normal in only 3 of the 24 
cases, as determined by x-ray examination 
at the time of the initial diagnosis. In the 
opinion of the authors, the patients with 
severe pulmonary involvement are the ones 
who tend to develop the abnormal ocular 
findings. Six of the group of 24 patients 
were classed as examples of “partially ex- 
pressed” disease, these 6 showing pulmonary 
involvement which was characteristic, but 
having normal tryptic activity in the 
duodenal contents. However, as the authors 
state, many of these “partial disease” cases 
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will develop the complete disease complex 
in time, and in some of these patients 
autopsy studies did reveal the characteristic 
pathologic features with typical pancreatic 
changes. 

The eyes of all patients studied were 
dilated by means of 10 per cent Neo- 
Synephrine. Funduscopic examinations were 
independently by 2  opthal- 
mologists. Ophthalmologic investigations 
included examination of the visual fields 
and refraction, whenever possible. Many 
detailed studies were carried out in an at- 
tempt to understand the ocular findings in 
these patients: analyses of serum electrolyte 


performed 


concentration, including pH determinations 
to evaluate carbon dioxide retention; total 
serum protein concentration, with sepa- 
ration of the albumin and globulin fractions; 
gamma globulin levels; sera screened for 
macroglobulins, prothrombin times, venous 
pressure studies, etc. Lumbar punctures 
were performed in order to measure spinal 
fluid pressure and gamma globulin concen- 
tration. In 8 patients serum vitamin A levels 
were obtained. Serum and spinal fluid levels 
of gamma globulin were elevated consist- 
ently. 

A summary in tabular form of the sig- 
nificant eye findings for each patient is 
given by the authors. Because the patients 
were young and ill, certain of the indicated 
subjective tests, such as visual acuity and 
refraction tests, and mapping the visual 
fields could not be carried out fully or 
routinely in every case. Definite impairment 
of vision was noted in 4 of 10 patients tested 
in this respect. Characteristic findings in the 
ocular fundi comprised “varying degrees of 
venous engorgement and edema of the disc, 
marked in some instances by hemorrhages 
and in others by cystic changes in the 
macula.”* Factors common to all 24 patients 
studied were severe pulmonary insufficiency, 
and elevation of gamma globulin content in 
the serum and in the spinal fluid. Six of 15 
patients examined for venous pressure 
changes did have elevated venous pressure, 
and 3 of 10 patients tested with respect to 
cerebrospinal fluid pressure showed elevated 
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levels. In only 2 of the 24 patients in the 
series could any significant degree of carbon 
dioxide retention be detected. Seven of 18 
patients had a prolonged prothrombin time. 
Normal amounts of macroglobulins were 
present in all serum specimens tested. The 
possibility that massive antibiotic therapy 
might play a role in the production of 
fundal changes in these patients is discussed 
by the authors; however, such an explana- 
tion is considered by them to be rather 
uncertain in view of the progressive changes 
observed. 

Further observations on the ocular find- 
ings in cystic fibrosis of the pancreas were 
reported by Denning and Bruce’ at the 
recent meeting of the Society for Pediatric 
Research: “Several aspects of the disturbed 
physiology in cystic fibrosis of the pancreas 
have been considered as possible causes of 
the eye changes—chronic hypoxia and 
hypercapnia, right heart failure, increased 
intracranial pressure, a bleeding tendency, 
or some disturbance of serum globulin.’’® 
However, investigations into these possi- 
bilities failed to disclose any specific abnor- 
mality that is constant and predictable. 
Investigations currently being continued by 
these authors include other physiologic 


Comments on current literature 289 


studies and a study of the encephalographic 
findings in patients who show this disease 


complex in varying degrees of severity. 
RUSSELL J. BLATTNER, M.D. 
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Treatment of tuberculosis in children 


A statement by the Committee on Tuberculosis 


and Respiratory Diseases in Children 


ALTHOUGH extensive comparative stud- 
ies on the use of chemotherapeutic agents 
in childhood tuberculosis have not been 
carried out on a randomized basis, as has 
been done with adults, the committee thinks 
that it is possible, on the basis of individual 
experiences and information derived from 
adult studies, to make certain recommenda- 
tions. 

USE OF DRUGS 

Isoniazid. Isoniazid should be a part of 
every regimen for treatment of active tuber- 
culosis. Although the usual dose of isoniazid 
for adults is 4 to 5 mg. per kilogram, doses 
as high as 30 mg. per kilogram per twenty- 
four hours have been used for children with- 
out complications. It is not certain that 
such large doses are required; a more usual 
level is about 15 mg. per kilogram daily 
taken in two or three doses. 

A difference of opinion with respect to 
the proper dosage is due to the fact that in 
children, as in adults, a certain (at present 
unknown) proportion of patients rapidly 
inactivates the drug and renders it im- 
potent by conjugation in the liver. To those 
who have used the larger doses of isoniazid, 
pyridoxine has not seemed to be a necessary 
additional drug for the prevention of neu- 
ritis in children, although it may be neces- 
sary in adolescents. 


Reprinted at the request of the Committee and 
with the permission of the American Review 
of Respiratory Diseases. 


PAS. Para-aminosalicylic acid is the most 
commonly used second drug when a com- 
bination regimen is employed. The dosage 
is usually 200 mg. per kilogram per twenty- 
four hours. When salts, sodium, potassium, 
or calcium para-aminosalicylate are used, 
the dose should be correspondingly larger, 
such as 300 mg. per kilogram daily. In 
general, children have a much better tol- 
erance for all forms of PAS than do 
adults. 

PAS apparently competes with isoniazid 
for conjugation by the liver and should be 
a part of the regimen when the dose of 
isoniazid is in the 4 to 5 mg. per kilogram 
range. The advantage of a double-drug 
regimen lies in the fact that the emergence 
of resistant strains of M. tuberculosis, which 
takes place during rapid multiplication of 
organisms, is delayed or prevented. 

Streptomycin. Streptomycin is not used 
except under special conditions. The drug 
is undesirable because it must be admin- 
istered intramuscularly and because it is 
toxic, especially to the eighth nerve. The 
usual dose is 20 mg. per kilogram per day. 

Dihydrostreptomycin should not be used 
in pediatric practice, since it has a selective 
and often irreversible toxicity for the audi- 
tory division of the eighth nerve and since 
adequate audiometric studies may be im- 
possible in the very young. 

The newer antituberculosis drugs—such 
as viomycin, cycloserine, and pyrazinamide 
—usually have no place in the treatment of 
tuberculous children. 


























Volume 57 Number 2 


Triple-drug therapy. It has not been con- 
clusively demonstrated that administration 
of isoniazid, PAS, and streptomycin simul- 
taneously (so-called “triple-drug therapy”) 
has a definite advantage over any two-drug 
combination that includes isoniazid, and it 
should be kept in mind that toxicity is in- 
creased proportionately. Therefore, “triple- 
drug therapy” should be reserved for the 
more serious forms of disease, as discussed 
below. 

Corticosteroids. Corticosteroids should be 
used for the infant or young child who is 
dangerously ill in order to support him until 
antimicrobial drugs have an opportunity to 
produce some effect. Their routine use can- 
not be recommended at this time. The 
indications for the use of corticosteroids in 
pleurisy, meningitis, and endothoracic pri- 
mary complex will be discussed below. The 
usual dose is 1 mg. per kilogram of pred- 
nisone per day for two to three months 
with gradual withdrawal. 


DURATION OF THERAPY 


The optimal duration of therapy is not 
known with precision, but the usual dura- 
tion of drug therapy is at least one year 
and preferably eighteen or even twenty-four 
months, depending on the extent and se- 
verity of the disease, the longer duration 
being reserved for more serious forms of 
disease. When streptomycin is employed in a 
triple-drug regimen, it should be discon- 
tinued within a month after satisfactory 
clinical response. 


TYPES OF DISEASE 


Endothoracic primary tuberculous com- 
plex. Enlarged tracheobronchial lymph 
nodes and disease due to bronchial obstruc- 
tion and/or bronchogenic spread are the 
most common forms of endothoracic tuber- 
culosis in children. More extensive involve- 
ment may occasionally be seen. Drug 
therapy consisting of isoniazid and PAS 
should be continued for a minimum of one 
year. Roentgenographic findings may indi- 
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cate that more prolonged therapy is neces- 
sary. Fresh pulmonary infiltrations respond 
quickly to drug therapy. Large mediastinal 
nodes and segmental involvement usually 
show slow changes. When endomural gran- 
uloma is the cause of obstruction, broncho- 
scopic removal of the granuloma may hasten 
the re-aeration of the segment involved. In 
young children with intense dyspnea caused 
by tuberculous bronchitis and tuberculous 
mediastinal nodes, marked relief may be 
obtained very quickly through the addition 
of corticosteroids. 


TUBERCULOUS MENINGITIS 


It is the opinion of the committee that all 
patients with tuberculous meningitis should 
receive triple-drug therapy, streptomycin 
being given daily (at least for a few weeks) 
and isoniazid in comparatively high dosage. 
Certainly the severely ill child, i.e., the child 
in coma or with suspected block, should be 
treated with corticosteroids; and some cli- 
nicians hold the view that all children with 
tuberculous meningitis should receive corti- 
coids. There has not yet been sufficient con- 
trolled observation in children to permit the 
flat statement that all should receive corti- 
costeroid therapy. The proper duration of 
therapy in cases of meningitis is unknown, 
but it would appear that treatment with 
isoniazid and PAS should be continued for 
a minimum of one year and in many cases 
longer, although streptomycin should be dis- 
continued within a month after satisfactory 
clinical response. 


MILIARY TUBERCULOSIS 


Once again, triple therapy with fairly 
high doses of isoniazid and streptomycin is 
thought to be indicated during the first 
part of illness. Streptomycin may be dis- 
continued after the temperature becomes 
normal. The patient should then continue 
on isoniazid and PAS for at least a year, 
although the optimal duration of therapy is 
unknown. 

The corticosteroids may be used to assist 
in relieving extreme dyspnea associated with 
miliary disease. 
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EXTRATHORACIC 

TUBERCULOSIS 

It is the opinion of this committee that all 
superficial and accessible abscesses caused 
by tubercle bacilli should be drained as 
freely and as readily as the abscesses caused 
by other organisms. Local excision of tuber- 
culous tissue is perfectly safe provided the 
patient is receiving effective antituberculous 
chemotherapy. 

Renal tuberculosis. The discovery of 
tubercle bacilli in culture of the urine, even 
though pyelograms reveal no evidence of 
deformity, calls for treatment in all cases. 
The reported evidence suggests that all but 
the very minimal cases of renal tuberculosis 
require a triple-drug regimen and that the 
duration of treatment should be two years. 

Superficial lymphadenopathy. The gen- 
eral problems of drainage and excision are 
re-emphasized in cases of superficial lym- 
phadenopathy. The preferred treatment is 
drug therapy, which may be followed by 
local excision. Some physicians prefer to 
aspirate pus and to administer cortico- 
steroids as well as antimicrobial agents; 
others rely entirely on the antimicrobial 
drugs, principally isoniazid and PAS. Ex- 
perience indicates that the duration of 
therapy should be at least twelve months. 

Tonsillectomies and adenoidectomies are 
not performed routinely but should be con- 
sidered on the basis of the individual prob- 
lem. 

Tuberculosis of bone and joint. The same 
principles of drug therapy and local excision 
and drainage enunciated above apply to 
these conditions. It is thought that in the 
non-weight-bearing structures immobiliza- 
tion is not necessary and may be detri- 
mental. In the case of weight-bearing 
structures it is thought that the main prob- 
lem is prevention of weight bearing and 
only now and then will prolonged immo- 
bilization be necessary. In the extremities, 
fusion should be avoided whenever possible. 

Treatment always calls for isoniazid, 
usually associated with PAS. Some believe 
that triple-drug therapy should be used in 
bone and joint tuberculosis. Treatment 
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should continue for eighteen to twenty-four 
months in all cases. 

Serous effusions. All effusions should have 
diagnostic aspirations, and some clinicians 
advocate fairly complete aspiration of fluid. 
All patients with these manifestations of 
tuberculosis should receive a regimen con- 
taining isoniazid for a minimum of twelve 
months. Some physicians feel that the addi- 
tion of steroids has some advantage in 
preventing pleural thickening and adhesions 
and particularly pericardial adhesions. 


PULMONARY TUBERCULOSIS 
OF THE ADULT TYPE IN 
CHILDREN 


Pulmonary tuberculosis in a child presents 
essentially the same problem as in adults. 
There is perhaps a higher incidence of this 
form of tuberculosis in pubertal and pre- 
pubertal girls. The same general principles 
regarding cavity closure and sputum “con- 
version” apply here as in adult tuberculosis, 
and the problems of the management of the 
open cavity are essentially the same. 
Thoracoplasty should by all means be 
avoided, although excisional surgery is often 


indicated. 


SO-CALLED PROPHYLACTIC 
TREATMENT OF THE 
TUBERCULIN CONVERTER WITH 
NO MANIFEST- DISEASE 


If tuberculin conversion is known to have 
occurred within one year prior to the time 
of examination, it is the opinion of the 
majority of the committee that all children 
up to 14 years should be placed on treat- 
ment, using either one or two drugs, one 
of which should certainly be isoniazid. The 
treatment should be continued for at least 
one year and possibly longer. Isolation and 
bed rest are not necessary. 

When the date of conversion of the tuber- 
culin reaction is unknown and the patient 
has no signs or symptoms, it is thought that 
for maximal safety all patients less than 
thirty-six months* should be treated for at 


*Of age. Ed. 
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least one year. Intercurrent infections, such 
as measles and pertussis, increase the hazard 
and therefore the need for antimicrobial 
therapy. It is also thought that the larger 
the initial tuberculin reaction the greater 
the risk of that child’s developing active 
tuberculous disease. 

Both recent converters and those whose 
conversion date is unknown should remain 
under careful observation for many years 
and should be closely followed in the event 
of intercurrent infections and as the patients 
approach the age of puberty. 

Any tuberculin-positive child who is to 
receive steroid treatment for another disease 
should receive concurrent antituberculosis 
treatment. 

A child with a positive tuberculin reaction 
should receive antituberculosis therapy for 
at least four weeks in the event of an attack 
of measles. 


TUBERCULIN TESTING 


The committee recommends that all chil- 
dren should be tested intradermally with a 
material equivalent to 5 TU of PPD-S. The 
first test under ordinary circumstances 
should be carried out at 6 to 8 months of 
age; if that test is negative, the test should 
be applied at least once a year thereafter, 
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unless the child is known—or suspected— 
to have been exposed to tuberculosis. 

In the event of known or suspected expo- 
sure to an open case of tuberculosis, a 
tuberculin test should be administered as 
soon as possible. If it is negative, it should 
be repeated as often as every four weeks 
until it becomes positive or until the longest 
possible period—three or four months—for 
the development of tuberculin allergy has 
passed. In the event that the contact with 
tuberculosis continues, the child should be 
tested as often as every month until contact 
ceases or until the tuberculin test converts. 
It is not yet certain whether the adminis- 
tration of isoniazid to an infant or young 
child who remains in constant contact with 
a case of tuberculosis, but whose tuberculin 
skin test is negative, will prevent infection 
or whether the drug merely suppresses in- 
fection and postpones the development of 
tuberculin sensitivity until drug adminis- 
tration is stopped. 


JOHN S. CHAPMAN 
KATHARINE H. K. HSU 

EDNA M. JONES 

EDWIN L. KENDIG, JR. 

JOSEPH J. QUILLIGAN, JR. 

HARRY SHWACHMAN 

CLEMENT A, SMITH 

MARGARET H. D. SMITH, Chairman 
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The Child With Abdominal Pains. 
John Apley, Springfield, 1959, Charles C 
Thomas, Publisher, 86 pages. Price $3.00. 


This littke monograph is a welcome and re- 
freshing addition to the meager authoritative 
literature on this subject, particularly since the 
presentation is objective and backed by per- 
sonally painstakingly collected statistics. 

Recurrent abdominal pain is defined as ab- 
dominal pain, severe enough to affect activities, 
recurring on at least 3 occasions over a period 
longer than 3 months, and continuing in the 
year prior to the investigation. In the first sec- 
tion, detailed findings in school children, 108 of 
whom had recurrent abdominal pain and 312 of 
whom served as controls, are presented. An ad- 
ditional series of 100 consecutive children ad- 
mitted to the hospital for abdominal pain is re- 
viewed. Familial incidence, previous _ illnesses, 
age at onset, prognosis, and effect of treatment 
are reviewed. 

The second section discusses etiology, the na- 
ture of the abdominal pain, and abdominal 
epilepsy. The book concludes with a chapter on 
management and treatment. 

The author states in the preface that he 
“started with a bias toward organic causes . 
but the accumulating evidence gradually con- 
vinced me that in most cases an organic cause 
cannot be found.” It is noteworthy that in 
treatment, appendectomy and exploratory lapa- 
rotomy are not mentioned. 

Every physician or surgeon seeing children 
will find an evening with the monograph a 
worthwhile investment of his time. 

WILLIAM K. SIEBER, M.D. 


The Placenta and Fetal Membranes. 
Claude A. Villee, editor, Baltimore, 1960, 
Williams & Wilkins Company, 404 pages. 
Price $10.00. 


This unique book was not intended for most 
pediatricians, obstetricians, or general practi- 
tioners. It is a compilation of the work of many 
investigators concerned with the structure and 


function of the placenta. It does not present 
the ABC’s of this material for mere beginners 
but assumes that the reader is already thor- 
oughly familiar with the basic principles of the 
subject including many finer points not only of 
anatomy but also of physiology and chemistry. 
It is rather a review of recent research put 
down to draw attention to questions still un- 
solved and to programs for future investigation. 

The book is divided into 4 parts. The first is 
a series of 8 chapters dealing with specific sub- 
jects, each written by a different author or au- 
thors and each accompanied by an excellent set 
of references. A few of these are “The Placenta 
as the Fetal Lung,” “Transmission of Antibodies 
From Mother to Fetus,” and “Pathological As- 
pects.” 

The second part is the presentation of a Con- 
ference held in November, 1958, at Princeton, 
New Jersey, devoted to a “full discussion of 
current placenta research” and of “research 
needs for the future.” Among the 35 partici- 
pants are many of the authors of the mono- 
graphs on abdominal pain. Much of what is 
present is highly technical and is concerned with 
subjects such as “the transfer of phosphate across 
the placenta,” “steroid content of the placenta,” 
and “oxygen gradients across the placentas of 
sheep and llama.” 

Some of the subjects such as “the source of 
amniotic fluid” and “transmission of viruses 
across the placenta” are less esoteric and more 
readily comprehended by the nonplacentologist. 
They are most interesting indeed. 

The third portion of the book is a “Survey 
of the Literature.” It is divided into sections 
dealing with such broad subjects as Endocrinol- 
ogy, Biochemistry, and Nutrition. Each of these 
is in turn broken down into subsections; thus, 
under Endocrinology there appear Androgens, 
Progestins, Relaxin, etc. Each subsection is ar- 
ranged alphabetically according to authors, giv- 
ing then the title of the work, the reference, and 
a brief summary of the conclusions established. 
This is an excellent collection and should be 
very helpful to anyone seeking information about 
recent work in the field. 

The fourth and last part of the book is a list 
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of 8 American and 19 foreign investigators, giv- 
ing the title and position of the individual, the 
names of his associates, and a brief summary of 
the problem presently being worked upon by 
that group. 

This is a work prepared by a number of highly 
specialized investigators presenting their observa- 
tions and conclusions concerning the placenta. 
It should be an invaluable and irreplaceable aid 
to persons currently working in the field of 
placentology but would be of limited value to 
the practicing physician. 

MARIE B. VALDES-DAPENA, M.D. 


Pediatric Anesthesiology, ed. 2. 
M. Digby Leigh, M.D., and M. Kathleen 
Belton, M.D., New York, 1960, The Mac- 
millan Company, 461 pages. Price $12.00. 


This is the second edition of a well-known 
text on pediatric anesthesia. The new edition is 
entirely revised in both content and format, 
which vastly increases its informativeness and 
usefulness. 

As the dust cover suggests, the book is essen- 
tially divided into 4 sections. Part I is concerned 
with the preanesthetic evaluation of the infant 
and child. It contains short descriptions of medi- 
cal, surgical, and metabolic diseases and syn- 
dromes, stressing how each might affect the man- 
agement of the anesthesia for such a patient. 
This section in itself is a miniature textbook of 
pediatrics. 

Part II describes anesthetic agents, techniques, 
and equipment especially for children and evalu- 
ates in general aspects the respective advantages 
and disadvantages of each. 

In Part IIT the authors discuss how they per- 
sonally prefer to manage preanesthetic medica- 
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tion, preparation, and control of the infant and 
child during the operative and postoperative pe- 
riods. 

In Part IV the authors continue the discus- 
sion of their preferences in the anesthetic man- 
agement for specific types of surgical procedures. 
In this last section the authors disclose many 
gems and “pearls of wisdom” they have gleaned 
in their many years of experience anesthetizing 
their little patients. 

The book is written interestingly and its easily 
readable style makes its wealth of information 
readily available. This text is highly recom- 
mended for all those concerned with the wel- 
fare of children during anesthesia and opera- 
tion. 

JACOB B, FRIEDMANN, M.D. 


Diuresis and Diuretics, An _ International 
Symposium. 
E. Buchborn and K. D. Bock, editors, 
Berlin, 1959, Springer-Verlag, 382 pages. 


This book is the result of a symposium held 
in June, 1959, concerning the theoretical and 
practical implications of diuretics. The authors 
and discussants are all well recognized as au- 
thorities in this field. Of the 17 papers pre- 
sented only 4 are in English. The remainder are 
in German. The discussions following the pres- 
entations consist of questions in English and re- 
plies in German and vice versa. Although the 
subject matter is of great interest and is pre- 
sented clearly, the intermixing of the 2 languages 
should prove to be too much of a handicap for 
the average reader. One can only hope that a 
complete English translation will be forthcom- 
ing. 

DANIEL S. FLEISHER, M.D. 
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The Institutes for Physicians and Nurses in 
the Care of Premature Infants at the New York 
Hospital-Cornell Medical Center, under the 
sponsorship of the New York State Department 
of Health and the United States Children’s Bu- 
reau, are scheduled for Sept. 19 and Nov. 28, 
1960, and Jan. 23, March 13, and May 8, 1961. 
Designed for physicians and nurses in charge of 
hospital premature nurseries and special. prema- 
ture centers and for medical and nursing direc- 
tors and consultants in state and local programs 
for premature infants, the program is 2 weeks 
for physicians and 4 weeks for nurses. Attend- 
ance at each institute is limited to 6 physician- 
nurse teams. Participants pay no tuition fee and 
stipends are provided to help cover expenses dur- 
ing attendance. Early application is essential 
since plans are contingent on the number of 
applications received. 

For further information write to Box 143, 
Institute in the Care of Premature Infants, the 
New York Hospital, 525 East 68th Street, New 
York 21, N. Y 


At its May meeting The Society for Pediatric 
Research elected the following officers: Gilbert 
B Forbes, Rox hester, president; Barton Childs, 
Baltimore, vice-president; and Clark D. West, 
Cincinnati, secretary-treasurer. Elected as mem- 
bers of Council were David Gitlin, Boston, 1961 
to 1963; Sydney Segal, Vancouver, 1961 to 1963; 
Edna Sobel, New York City, 1961 to 1962; For- 
rest Adams, Los Angeles, 1961 to 1962; Irving 
Schulman, Chicago, 1961; and Alfred Bongio- 
vanni, Philadelphia, 1961. 

Che following were elected to membership in 
the Society: Mary Ellen Avery, Johns Hopkins; 
G. N. Donnell, University of Southern Cali- 
fornia; D. Carleton Gajdusek, National Institutes 
of Health; J. H. Githens, Colorado; M. Green, 
Indiana; Robert E. Greenberg, Karolinska In- 
stitute; G. D. Hammond, University of Southern 
California; H. S. Harned, Jr., North Carolina; 
Felix P. Heald, Georgetown; S. L. Katz, Har- 
vard; S. L. Leiken, Children’s Hospital of Dis- 
trict of Columbia; M. Lending, New York Medi- 


cal College; Leonard M. Linde, University of 
California at Los Angeles; Chien Liu, Kansas. 

A. E. Lorinez, Gainesville; Alvin M. Mauer, 
Cincinnati; W. J. Mellman, Pennsylvania; R. A. 
Miller, Northwestern; D. O’Brien, Colorado; 
Gerard B. Odell, Johns Hopkins; Thomas K. 
Oliver, Ohio State; E. P. Paulsen, Albert Ein- 
stein; Donald Pinkel, Roswell Park; Harris D. 
Riley, Jr., Oklahoma; I. M. Rosenthal, Illinois; 
J. D. Smith, Pennsylvania; J. M. Sutherland, 
Cincinnati; Jo Anne Whitaker, Southwestern; 
C. F. Whitten, Wayne; Sumner J. Yaffe, Stan- 
ford; and Alvin Zipursky, University of Mani- 
toba. 

The 1961 meeting of the Society for Pedi- 
atric Research will be held May 4 and 5 at 
The Traymore, Atlantic City, N. J. 


The Midwest Society for Pediatric Research 
will hold its second annual meeting Nov. 2 and 
3 in Milwaukee. Abstracts of papers to be con- 
sidered for the program should be sent to the 
secretary of the society, Dr. William B. Weil, 
Jr., Department of Pediatrics, Western Reserve 
University, Cleveland 6, Ohio. Abstracts should 
be limited to 250 words and should be submitted 
in triplicate. 

For further information address correspond- 
ence to Dr. J. C. Peterson, Milwaukee Children’s 
Hospital, 721 North Seventeenth Street, Mil- 
waukee 3, Wis. 


The American Pediatric Society at its annual 
meeting at Swampscott, Mass., May 5 and 6 
elected as officers: L. Emmett Holt, Jr., presi- 
dent; Edward B. Shaw, vice-president; Conrad 
M. Riley, secretary-treasurer; Robert J. McKay, 
recorder (editor); and Warren E. Wheeler, 
member of Council (for 7 years). 

The following active members were elected: 
J. Edmund Bradley, Baltimore; Philip L. Cal- 
cagno, Buffalo; Charles D. Cook, Boston; Joseph 
Dancis, New York City; Lewis M. Fraad, New 
York City; James L. Gamble, Jr., Baltimore; 
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Andrew D. Hunt, Jr., Palo Alto; Norman 
Kretchmer, Palo Alto; Jonathan T. Lanman, 
Brooklyn; Irving Schulman, Chicago; Nathan 
J. Smith, Madison; Selma E. Snyderman, New 
York City; Edna H. Sobel, New York City; 
Judson J. Van Wyk, Chapel Hill; and Calvin 
W. Woodruff, Nashville. 

The 1961 meeting of the American Pediatric 
Society ‘vill be held at The Traymore, Atlantic 
City, N. J., May 2 and 3. 


“Newer Concepts of Growth and Develop- 
ment: Implications in Child Health” will be the 
subject of an institute conducted by the Schools 
of Public Health of the University of Michigan 
and the University of Minnesota to be held Nov. 
28 to Dec. 2 in Minneapolis. It is jointly spon- 
sored by the State MCH and CC Agencies of 
Michigan and Minnesota and financed by a 
grant from the United States Children’s Bureau. 

Each person selected by a state will have his 
travel expenses, tuition, lodging, and meals pro- 
vided. Payment for expenses will be made by 
the University of Minnesota School of Public 
Health from funds provided by the Children’s 
Bureau. 

For further information contact Center for 
Continuation Study of the General Extension 
Division, University of Minnesota, Minn. 


Dr. John Lind, Stockholm, is the foreign lec- 
turer of THe JouRNAL oF Pepiatrics Educational 
Foundation for 1960. His lecture schedule is as 
follows: Montreal, McGill University, week of 
Oct. 3; Burlington, University of Vermont, week 
of Oct. 10; Buffalo, University of Buffalo, week 
of Oct. 17; Nashville, Vanderbilt University, 
Oct. 22; Augusta, Medical College of Georgia, 
week of Oct. 24; and New York City, Albert 
Einstein College of Medicine, week of Oct. 31. 


The American Board of Pediatrics, Inc., cer- 
tified the following diplomates at Boston, Mass., 
on April 29 and 30, and May 1 and 2, 1960: 
Agustsson, Magnus H., 11106 Mandel Avenue, 

Westchester, Illinois 
Barr, Richard George, 1410 Upland Street, 

Chester, Pennsylvania 
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Benis, Max, 5655 Babbit Avenue, Encino, Cali- 
fornia 

Berg, Robert Benjamin, 300 Longwood Avenue, 
Boston 15, Massachusetts 

Bilzens, Valija S., 1214 58th Avenue, Southeast, 
Washington 27, D. C. 

Bornstein, Harold D., Jr., 30 Washington Ave- 
nue, North Haven, Connecticut 

Brodie, Hugh Russell, 2300 Tupper Street, 
Montreal 25, Quebec, Canada 

Butler, John Kenneth, 144 South Harrison Street, 
East Orange, New Jersey 

Chang, Sophia Ho-Ying Chien, 1755 East 55th 
Street, Brooklyn 34, New York 

Coggeshall, Bayard, 20 Franklin Street, Morris- 
town, New Jersey 

Deane, Philip G., 3003 81st, Southeast, Mercer 
Island, Washington 

Dobbs, June M., St. Christopher's Hospital for 
Children, Philadelphia, Pennsylvania 

Dolan, Thomas Francis, Jr., Eastern Memorial 
Hospital, Ellsworth, Maine 

Doray, Bernard H., 10980 Pasteur, Montreal 12, 
Canada 

Eberly, Francis William, Children’s Psychiatric 
Service, Harriet Lane Home, The Johns Hop- 
kins Hospital, Baltimore 5, Maryland 

Ellison, Alfred, Jr., 306 Green Avenue, Bay City, 
Michigan 

Friedman, Gerald D., 400 Liberty Avenue, El 
Cerrito, California 

Fuhr, Neal William, 2700 Sheridan Drive, Tona- 
wanda, New York 

Geldrich, John, 5932 Clayton Avenue, Baltimore 
6, Maryland 

Giesel, Roger Gresham, 3417 Custer Street, Cin- 
cinnati 8, Ohio 

Gottlieb, Ruth Panzer, 110 Overbrook Parkway, 
Philadelphia 31, Pennnsylvania 

Graves, William Horace, III, 3415 Edgewood, 
Ann Arbor, Michigan 

Guntheroth, Warren G., 8903 27th Street, 
Northeast, Seattle 5, Washington 

Hauck, Anna J., 300 Longwood Avenue, Boston 
15, Massachusetts 

Igo, Robert P., 4875 Terrace Drive, Seattle 5, 
Washington 

Lacey, Hamer, 33 Pleasant Street, Gloucester, 
Massachusetts 

Lauer, Ronald Martin, Apt. 515, Centurion 
Apts., 433 Jarvis Street, Toronto, Ontario, 
Canada 

Lawrence, Ruth Anderson, $02 Landing Road, 
North, Rochester 10, New York 
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McCaul, Kevin F., 46 Van Buren Avenue, Nor- 
walk, Connecticut 

Michael, Alfred F., Jr., Children’s Hospital, El- 
land and Bethesda Streets, Cincinnati 29, Ohio 

Miller, John F., 723 Phillips Avenue, Toledo 12, 
Ohio 

Paulsen, Elsa Proehl, 430 West 116th Street, 
New York 27, New York 

Pollack, June Rae, 7000 Selkirk Drive, Bethesda 
14, Maryland 

Roberts, Arthur Renfrew, 501 South Brookhurst, 
Fullerton, California 

Sanders, Lester Whitlock, Jr., 8323 Firshade Ter- 
race, Cincinnati 39, Ohio 

Scheiner, Albert P., 232 Varinna Drive, Roch- 
ester 18, New York 

Schneider-Lerner, Hedi Ruth, 8001 South Yates 
Avenue, Chicago 17, Illinois 

Schraeder, Gene Norman, 211 South Franklin 
Avenue, Pleasantville, New Jersey 

Schrom, Herta Maria, 280 West Walnut Lane, 
Philadelphia 44, Pennsylvania 

Selby, Gordon William, 1705 Chilver, Windsor, 
Ontario, Canada 

Shanahan, Edward James, 1146 Clinton Avenue, 
Irvington 11, New Jersey 

Sheridan, Sylvester Robert, 28 Cherry Hill Cir- 
cle, Branford, Connecticut 

Stephens, Martha, 33-52 85th Street, Jackson 
Heights 72, New York 

eitel, Maurice, 54 Sandy Hollow Road, Port 
Washington, New York 

Thamarus, Warren Edward, Jr., 266 Highlake 
Road, Ann Arbor, Michigan 

Tristan, Michael Peter, Boston Post Road, Sud- 
bury, Massachusetts 

Tyndall, Alice Dolores, 127 Maple Avenue, 
Red Bank, New Jersey 

Warner, John Roger D., 1353 George Urban, 
Buffalo 25, New York 

Watson, Richard Hardie, 47 Lincoln Street, Mel- 
rose 76, Massachusetts 

Williams, Kenneth Owen, 1525 State Street, 
Santa Barbara, California 

Winslow, Francis Edward, Jr., 213 51st Street, 
Virginia Beach, Virginia 

Wolf, Stephen Harding, 32 Cloister Road, Levit- 
town, Pennsylvania 

Yaffe, Sumner J., Department of Pediatrics, 
Stanford Medical Center, Palo Alto, Cali- 
fornia 

Yarus, Stanley S., 332 North 7th Street, Allen- 


town, Pennsylvania 
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Special Foreign Certificates: 

Ghadimi, Hossein K., Iran 

Sanchez, Yolanda E., 2317 (Int 405) S. del Ro- 
sario, Gagalangin, Manila, Philippines 

Sarioglu, Ali Riza, Turkey 

Lee, Soo Hwa, Korea 


The American Board of Pediatrics, Inc., sub- 
specialty of pediatric Allergy, certified the 
following diplomates at Chicago, Illinois, on 
May 7 and 8, 1960: 

Bailit, Irving William, 1233 Highland Avenue, 
Needham, Massachusetts 

Bean, George William, 715 Fifth Avenue, Fort 
Worth, Texas 

Boyden, Mary S., Medical Arts Center, 4th and 
Maine, Lawrence, Kansas 

Brem, Jacob, 796 Pleasant Street, Worcester, 
Massachusetts 

Dacanay, Eleonora P., Allergy Clinic, The Johns 
Hopkins Hospital, Baltimore 5, Maryland 

Frick, Oscar Lionel, Department of Pediatrics, 
University of California Medical Center, San 
Francisco 22, California 

Ghory, Joseph E., 2546 Auburn Avenue, Cin- 
cinnati 19, Ohio 

Goldstein, David Myer, 416 North Bedford 
Drive, Beverly Hills, California 

Gordon, Vida Hildreth, 2616 Kavanaugh Boule- 
vard, Little Rock, Arkansas 

Greenberg, William B., 90 Oak Avenue, 
Metuchen, New Jersey 

Heimlich, Ernest M., Department of Pediatrics, 
UCLA Medical Center, Los Angeles 24, Cali- 
fornia 

Johnson, Benjamin Allen, 1707 San Marco, Jack- 
sonville 7, Florida 

Kamin, Peter B., Children’s Hospital of D. C., 
Washington, D. C. 

Lidd, David, 1693 Skyline Drive, Pittsburgh, 
Pennsylvania 

Mansmann, Herbert C., Jr., 206 Church Lane, 
Pittsburgh 38, Pennsylvania 

Minden, Perc, 4849 Van Nuys Boulevard, Sher- 
man Oaks, California 

Rabinowitz, Haskell I., 1725 Orrington Street, 
Apt. 632, Evanston, Illinois 

Rhyne, Marie Britt, Department of Pediatrics, 
Johns Hopkins Hospital, Baltimore 5, Mary- 
land 

Sellars, William Arnold, 238 West Tenth, Dallas 
8, Texas 
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Vaughan, Victor C., III, Medical College of 
Georgia, Augusta, Georgia 


The American Academy of Pediatrics an- 
nounces the first two of the Postgraduate 
Courses it is sponsoring from July, 1960, to 
July, 1961. The first course, Pediatric Endo- 
crinology and Genetics, will be given by the 
State University of New York at the Upstate 
Medical Center (Syracuse) under the direction 
of Dr. Lytt Gardner, November 9 to 11. The 
second course, Psychological Aspects of Pedi- 
atrics, will be given at the Yale University 
School of Medicine under the direction of Dr. 
Milton Senn, November 28 to 30. 

Tuition for these courses is $40 for Acad- 
emy Fellows and $60 for nonmembers. Reg- 
istration is limited. For registration information 
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write to the American Academy of Pediatrics, 
1801 Hinman Avenue, Evanston, Illinois. 


A postgraduate seminar on “Advances in 
Pediatric Therapy” will be held at the Roose- 
velt Hotel, New Orleans, Sept. 23 under the 
sponsorship of the Louisiana Chapters of the 
American Academy of Pediatrics and the Ameri- 
can Academy of General Practice. 

Guest speakers will be Dr. Edward C. Cur- 
nen, Dr. Robert Denton, Dr. Alex J. Steigman, 
Dr. Milton H. Erickson, Dr. C. Everett Koop, 
Dr. Maxwell Finland, and Dr. Robert B. Law- 
son. 

For further information contact Dr. G. J. 
Fruthaler, 3503 Prytania Street, New Orleans 
15, La. 
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To the Editor: 

Professor Bo R.* Nudnik, M.D., F.S.A.P.,** 
has been good enough to send me the substance 
of his recent address to the Lower Slobbovian 
Academy of Pediatrics. The subject of his paper 
was “Infant Feeding in Lower Slobbovia” and I 
have his kind permission to reproduce it in the 
pages of this JouRNAL.t 

One thing about Dogpatch: its infants are 
breast fed.1 Scantily clad, if at all, the bare-bot- 
tomed babies would appear quite incongruous 
with Heave-and-flo bottles in their mouths. 

The same does not apply to Lower Slobbovia, 
or for that matter to Upper Slobbovia, or indeed 
to any part of the Slobbovian-speaking world. 
Infant feeding practices differ to some extent in 
the eastern region—that is, Upper Slobbovia— 
from those of the western region, Lower Slob- 
bovia, and this is understandable considering that 
they are widely separated by the Atfrantic River.* 

It is necessary to make some initial remarks on 
the development of infant feeding practices before 
proceeding to evaluate the present status of the 
artificial feeding of babies in Lower Slobbovia. 

Historical development. At the turn of the cen- 
tury, Continental physicians gave immense im- 
petus to an understanding of the mathematical 
basis of infant nutrition.? Numerous milk modifi- 
cations came into being, some of them proving 
very popular in Lower Slobbovia.* Concurrently 
stool-gazing,5 and divination by stool became vir- 
tually a subspecialty (clinical coprology), and 
formulas were adjusted for the baby according 
to the interpretation of the stool-gazers and clini- 
cal soothsayers. 

Despite Jack Obi’s plaint that “You cannot 
bring up a baby by mathematics,” Roach of 
Lower Slobbovia did just that. His algebraic con- 
coctions of milk were supplanted by the efforts of 
Gersten Berger in Lower Slobbovia, and of Ruby 
Tring in New Sealand. In 1910 the former man- 
aged to “humanize” cow’s milk, at least super- 
ficially. He set out to compound SNA—to be like 
breast milk in every respect, and he succeeded— 
not in humanizing cow’s milk as he had intended, 
but in producing a clean, safe, sterile milk for 


babies. 


*For nothing. 

**Fellow of the (Lower) Slobbovian Academy of 
Pediatrics. 

tWith apologies to Al Capp, cartoonist-creator of 
Li’l Abner within whose hallowed pages the 
realm of Lower Slobbovia is featured. 


Ruby Tring, fiercely crusading on behalf of his 
esoteric system, found it necessary to supply ready 
reckoners to assist the mothers and doctors who 
undertook the hazardous task of the artificial feed- 
ing of infants. Unlike Gersten Berger’s product, 
his “humanized” milk was a failure; somehow he 
never managed to get the synthetic fat to mix 
with the rest of the formula, and it had to be 
given separately by spoon. 

Subsequently, formulas derived from evaporated 
milk became popular and with further burgeon- 
ing of research in nutrition, especially in Lower 
Slobbovia, much less consideration was given to 
matters like fat dyspepsia, the diagnostic criteria 
for which were so nebulous: “Those who fre- 
quently diagnosed fat intolerance saw many Cases; 
those who never diagnosed it saw none.”’® 

Milks unlimited. The effect of the numerous 
conflicting views on the nutritional requirements 
of infants resulted in a profusion of patent milks. 
SNA continued to lead the field and was exported 
to other parts of the Slobbovian-speaking world, 
where its novelty, Lower Slobbovian origin, at- 
tractively labeled tins, and high price induced 
numbers of physicians and mothers to rear their 
infants on its vaunted powder.’ It traded on the 
fear of fat intolerance, presumably to be circum- 
vented by its conglomeration of vegetable oils 
which had been substituted for the milk cream. 

Simulac also made progress, urging its claim to 
simulate breast milk. The occasional megaloblastic 
anemia, following its use, like the occasional con- 
vulsion following liquid SNA feeding, was dis- 
concerting but rapidly forgotten. Latterly Simulac 
has had extra iron added. Oilac entered the clini- 
cal scene with the usual attribute of a low fat 
content; not only that, but it established the tradi- 
tion of “lac” as a suffix for “fixed” milks. The 
manufacturers of Lactem unsportingly used it as 
a prefix. The advent of the oddly named Drycow 
had little to recommend it aside from its deficient 
content of cream. Its principal virtue is that it is 
derived from contented cows. Paskudnik® com- 
ments: “It is a matter of some surprise that in 
this day and age these happy beasts have not yet 
produced a Tranquilac; even a mere coliclac, a 
laxlac, and certainly a broad-spectrum Optimolac 
would be useful for the gastric approach to paedi- 
atrics and valuable additions to our nutritional 
armamentarium.” 

Later research has highlighted the role of satu- 
rated fat® in infant nutrition, as well as the role 
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of protein and of electrolyte in the genesis of 
hyperosmolarity. As a consequence, saturated fats, 
osmolar loads, and protein- based calories have 
become such disturbing factors to the milk makers 
that a new rash of “fixed” milks have climbed on 
the bandwagon that trumpets “low in everything” 
(but price). Breastmil is rolling along smoothly 
behind SNA. Largely unknown as yet is Unfamil, 
allegedly nearest to mother’s milk; what with its 
low renal solute load, no butterfat, and a desira- 
ble ratio of saturated to unsaturated fatty acids, 
it is clearly destined for big things; so is Caramel, 
whose manufacturers, Raker’s, considering all con- 
tingencies, have wisely also issued a minimally 
altered Raker’s Modified Milk. Then there is 
Muddylac, also prudently on the fence, with a 
protein content between that of breast milk and 
cow’s milk; but, of course, corn oil replaces the 
saturated fats of the cream. The producers of 
Carnilac evidently don’t care a fig for protein or 
fat and haven’t tampered with either; the makers 
of Hiya-pro take the view that “protein” indicates 
exactly what it means: of first importance. They 
have not stinted it, though the cream has been 
reduced. 

Laymener-Galem’® points out that as much 
mathematics is involved in the above-mentioned 
milks as in those devised a half-century ago by 
Roach, Ruby Tring, and others. “These individ- 
uals are a process; the milks are a fait accompli. 
The mathematics, the slide rules, remain hidden 
within the tins. Like so much today, the mathe- 
matics is supplied precooked.” 

It is debatable whether the current profusion 
of modified and mutilated milks in Lower Slob- 
bovia is any more “scientific” than the coterie of 
similarly savaged milks prevalent on the continent 
a half-century ago: Swiss milk, Biedert’s cream, 
Gaertner’s milk, van Durgern’s renneted milk, 
Szekely’s milk, Mortis’ whey milk, Vigier’s hu- 
manized milk, Lehndorf and Zak’s dialized milk, 
Feer’s milk, Schloss’ milk, and all the rest. “Of 
making many milks there is no end.” 

Eastern trends. Upper Slobbovia has been rea- 
sonably free of the flood of western milks, al- 
though one commercial concern has felt it neces- 
sary to produce no less than 16 varieties of milk, 
presumably all of them having a precise contribu- 
tion to infant nutrition. Cow & Grate grinds out 
the following sparkling array: Full cream milk, 
Half cream milk, Special half cream milk, Sepa- 
rated milk, Tropical milk, Humanized milk, 
Hemolac, Lacidac, Modified Lacidac, Allergilac, 
Beurlac, Brestol, Peptilac, Sprulac, Frailac, and 
Prenatalac. 

Paskudnik® terms these “an adventurous, if not 
reckless, and utterly un—Upper Slobbovian abomi- 
nation.” He continues, “If Frailac be necessary, 
why not Robustolac? Why Hemolac when one can 
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give iron and iron-containing foods by mouth? 
What is the excuse for Sprulac? What possible 
advantages can Modified Lacidac have over the 
regular variety, and what can be so special about 
Special half cream milk? What is the case against 
Postnatalac ? 

“The use of a ‘Tropilac, a milk modified (low 
fat) for tropical use, has no physiologic founda- 
tion, and it would be wiser if Tropical Cow & 
Grate made a dignified exit from the clinical field. 
If a case can be made out for a Tropilac, then an 
equally good one can be adduced for milk modifi- 
cations on a different geographical basis. Babies 
in the Slobbovian-speaking world could thrive on 
routine ‘Lac,’ while those in the Far East would 
do rather better on ‘Yellac,’ and what could be 
more suitable for Africa than ‘Blac’?” 

Conclusion. “There is no question” writes 
Laimpatz,!2 “but that the masses of milks are 
marketed as a treatment in search of a disease. In 
this respect they are doomed to failure. Wasted as 
well are all efforts to duplicate human milk by 
any process of ‘humanization’ of cow’s milk: 

They told him it couldn’t be done. 

With a smile he went right to it: 

He tackled this thing that couldn’t be done, 

And found he couldn’t do it!” 

Little indeed is known of optimum nutrition. 
What is optimum? Is the comparatively higher 
protein content of cow’s milk a good thing, a bad 
thing, or doesn’t it matter? When does it matter? 
If the solute load of unmodified cow’s milk is too 
high, why reduce the protein and salts? Why not 
simply add water? It’s cheaper. If there are too 
many calories derived from protein, why not con- 
tinue with the conventional methods of formula 
construction by addition of sugar and water or 
the giving of fruits and fruit juices separately 
from an early age? 

Shein'® urges propaganda in favor of the use 
of Slobbovilac. Giving a name to a common ob- 
ject alters and enhances its attributes, he claims. 
It becomes more attractive and desirable. Slob- 
bovilac is in any event in very extensive use, either 
in the form of the processed liquid, the evaporated 
variety, or the powder. Here is an opportunity to 
promote its worth and to use the fortunes saved 
in fundamental research. Here is a milk whose 
constituents have not been tampered with; here 
is a robust and realistic 3.5 per cent of protein, 
ample minerals and vitamins, cream rich in satu- 
rated and unsaturated fatty acids to the tune of 
3.5 per cent fat; lactose is the sugar, 4.0 per cent 
of it. There has been no chemical manipulation, 
no emasculation, no bastardization based on the 
sheerest fantasy. Here is a fine and natural prod- 
uct, uncheated of virtue: Slobbovilac, Best for 
babies. Another name for Slobbovilac is cow’s 
milk. 
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P.S.: Unfortunately, with the exception of 
Paskudnik’s contribution, I seem to have mislaid 
the other papers mentioned above. Considering 
that they are published in rather inaccessible 
journals, I would be grateful to any reader who 
would be good enough to send me a copy of any 
of the above papers. As regards Paskudnik’s ef- 
fort, I shall attempt to translate and disclose it 


shortly. 


To the Editor: 

A new term has appeared in print in the 
last year or more—the New Pediatrics. It has 
not been clearly defined, but by implication 
should be a better kind of pediatrics than that 
of the recent past. What is the New Pediatrics? 
Is it that of the teaching and research hospitals, 
where patients are studied by elaborate and 
expensive methods? In private practice patients 


needing such study are few and far between. 
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Or is it the kind of pediatrics which over- 
emphasizes the emotional and __ psychological 
factors in every aspect of infancy and childhood, 
even in the simplest physiologic reactions? Too 
much emphasis on such matters makes nervous 
wrecks of some mothers by inducing abnormal 
introspection. 

Where may we observe the practice of a New 
Pediatrics? We naturally look to the generation 
recently trained by the best schools and hospi- 
tals. Only one in active practice comes in close 
contact with the pediatrics in current use. The 
schools and hospitals are, in general, cloistered 
institutions; their contact with the world of 
private practice is mainly through the acute 
or obscure cases referred for diagnosis or treat- 
ment. Few of the educators have ever been in 
practice, and many of them were taught by 
full-time men. 

In an active practice patients come from all 
over the country because of the great internal 
migration of today. A study of their histories 
gives a picture of the kind of pediatrics which 
is current; consultations add to this information. 
The patients who have been under the care of 
many of the pediatricians trained in recent 
years have received all sorts of remarkable 
advice, so far from sound and so varied that 
it must have been evolved by the individual 
practitioners. Obviously they have not been 
taught the fundamentals based on the experience 
of the profession. 

Over the years I have asked many young 
physicians whether the education they received 
in school and hospital had fitted them for 
private practice. With the exception of th 
graduates of a few schools, they have replied 
that it had not; they had been compelled t 
work out their own methods by trial and error- 
the hard way. The reason for this situation is 
not hard to find. The intense and easily under 
stood interest in research completely dominates 
the centers of pediatric teaching, and it is held 
up to students as the only activity worth while 
In one school, out of 19 fellows and residents 
not one was headed for private practice, an 
one of the professors said, “We are trainin: 
men for research, not for practice.” It is natura 
that the student thinks that private practice i 
good enough only for second raters. Man 
students are led into a life of research whe! 
they were better fitted for the care of patient: 
If an individual has the capacity to see problem 
needing solution, he will find plenty of ther 





meee ate 











50 


Pr- 


-al 


00 
MUS 


ial 


4) 
on 
pi- 
we 
he 
ed 

ot 
ite 
at- 

in 


by 


all 
1al 


ich 


en 








Volume 57 Number 2 


among his private patients. Many excellent 
papers have been published from material col- 
lected in practice. 

The greater part of private practice lies in a 
few areas. A brief enumeration of some of the 
most common errors illustrates the results of 
inadequate preparation. 

Infant feeding makes up the largest field of 
practice, but in some schools there is little 
teaching of the subject. The result is that breast 
feeding is rarely used; artificial feeding is almost 
always overfeeding. The newborn is offered 60 
to 80 calories per pound, twice what he needs 
in the first weeks. The older baby gets over 60 
calories per pound as a rule. The fad of demand 
feeding tends to make parents feed the baby 
too much and too often. Early feeding of solids 
is carried to an extreme; the baby often is given 
more food in his first months than he can take 
in his second year. 

The hygiene of infancy and childhood is an 
area in which parents need much help. Many 
children who have been under pediatric care 
have errors of hygiene in almost every aspect 
of their lives. These things seem trivial to educa- 
tors, and a bore to teach, yet ignorance of them 
may break a young pediatrician. 

The psychological problems of the child and 
parent should lie within the province of the 
pediatrician. To refer them to the psychologist 
or psychiatrist often does more harm than good. 
Common sense will solve many of them. 

The care of acute illness involves more than 
a shot of penicillin, the first and last thought 
of many physicians; the care of the sick child 
demands a definite schedule, treating the child 
more than the disease. Diarrhea is commonly 
treated with skimmed milk and kaolin pectin 
mixtures, and the results are often bad. Even 
some books advise a full diet at the outset with 
no treatment until severe symptoms develop. 
Severe diarrhea is not seen in private practice, 
if the intestinal tract gets the rest to which it is 
entitled in the early stages. 

The common infectious diseases bring many 
questions to the young pediatrician which he 
must be ready to answer; the teaching in many 
schools does not prepare him to do so. 

Many other examples could be quoted in 
other areas if space permitted. Much of the 
above material could easily be taught in lectures 
or large group conferences; to teach it to indi- 
viduals involves too much repetition, so it is 
never taught. 
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The cost of medical care is completely dis- 
regarded by many physicians. Expensive drugs 
are ordered without good excuse. Children, who 
could be better cared for at home, are sent to 
hospitals, incurring needless expense which the 
young parents can ill afford. The psychological 
trauma of leaving home is not to be disregarded, 
and cross-infections and accidents in the hospital 
are not rare. The physician who assumes re- 
sponsibility for the care of a child should be 
ready to make necessary house visits for acute 
illness. Laboratory tests and other diagnostic 
aids are ordered with little consideration of the 
costs by many physicians, and when not really 
needed. Recent surveys have shown that less 
than | per cent of the laboratory work done in 
hospitals yields positive information. 

The young doctor who decides that private 
practice is not beneath his intellectual dignity 
starts out with the feeling that he has been 
trained to cope with any pediatric problem. He 
soon finds out that he does not know the answers 
to the simple questions of everyday practice. 
He cannot be blamed for feeling resentful 
toward a system which has failed to give him 
a useful education. He must teach himself how 
to handle his patients, and may never work out 
many of the things which have been learned by 
the experience of others. It is easy to understand 
why there is such a wide variation in the advice 
given to mothers, advice which is confusing to 
them, and often unfortunate for the children. 

What is the future of private practice in 
pediatrics? The rapidly increasing population 
of the country will need many more practition- 
ers. Already good openings in first class groups 
are going begging, or are being filled inade- 
quately. If only the less able students go into 
practice, and if they continue to receive unsatis- 
factory training, it is likely that the care of 
children will deteriorate further. Should not 
better care of the children of the world be 
considered as a worthy ideal by medical edu- 
cators? 

What rewards are offered by private practice? 
They are many: a better living for the physician 
and his family than is likely under research 
grants, which have an unfortunate tendency to 
run out; a wider and better choice of a com- 
munity in which to live; a position of honor 
among his fellow citizens; the satisfaction of 
watching children grow up in good health under 
his care; the friendship and gratitude of parents 
for bringing their children through serious ill- 
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ness; and, at the end, the feeling that he has 
been of some use in the world. These satisfac- 
tions might well be held up before students of 
medicine, and compared with the probable re- 
turns from a life devoted to research, for all 
but the exceptional few. 

What is the New Pediatrics? How does it 
differ from what we might also capitalize as 
Good Pediatrics? A _ really good pediatrician 
knows the scientific aspects of the subject, and 
makes time to keep himself up to date by con- 
tinuing study. He takes complete histories, not 
only of past and present illness, but also of the 
child’s health habits, and of the psychological 
problems of parent and child. He makes thorough 
physical examinations, and repeats them again 
and again. After study of the child he decides 
on necessary laboratory work, but omits expen- 
sive routine tests which are unlikely to be 
essential. He keeps accurate written records of 
every contact with the patient, including tele- 
phone calls, and hospital, as well as office and 
house, visits. He gives full written directions for 
all treatment, never relying on oral instruc- 
tions, and takes time to make sure that his 
advice is clear to the mother. He impresses on 
the parents the importance of periodic health 
examinations throughout childhood, as well as 
infancy, and includes in them a repeated analy- 
sis of health habits. He warns the parents about 
the dangers of adolescence. He considers the 
financial status of the family, orders no more 
expensive drugs than necessary, does not send 
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children to the hospital for minor illness, or 
merely to suit his own convenience, and adjusts 
his fees to the family income. If he is a good 
pediatrician he will be able to follow his patients 
through childhood and adolescence, perhaps 
until they are married, and may hope to see 
their offspring, even their grandchildren! 
In what respects is the New Pediatrics differ- 
ent or better? 
CHARLES HENDEE SMITH, M.D. 
PRINCETON, NEW JERSEY 


To the Editor: 

In the March, 1960, issue of THe JourRNAL OF 
Pepiatrics, page 383, there is a paper entitled, 
“Pseudohypoparathyroidism and Pregnancy.” 

Because of the statement in it to the effect 
that “no other report of pregnancy in a pseudo- 
hypoparathyroid patient has appeared,” you may 
perhaps wish to know about another such case 
which has been documented in the literature. 

The case is described in an article entitled, 
“Pathohistological Aural Changes in the Progeny 
of a Mother With Pseudohypoparathyroidism,” 
which appears in the Annals of Otology, Rhinol- 
ogy and Laryngology, December, 1958, vol. 67, 
page 964. The infant described in this instance 
died 1% hours after birth. 


GEORGE X. TRIMBLE, M.D. 
LONG BEACH, CALIFORNIA 











pk 
cr 
we 
av 
is 

hig 
of 


col 
cre 
fut 
I] 
hay 
tre 
it | 
It 

hig 
any 
ap} 
em 
tha 
ical 
2,7 
hav 
vel 


Te Rae = a fT 


‘7 


| 














EDITOR’S 
COLUMN 





In defense of pediatrics 


NOWADAYS whenever a group of pedia- 
tricians chance to gather in the proverbial 
cloakroom huddle, or even meet as a com- 
mittee for this or that purpose, sooner or 
later the conversation invariably gets around 
to a discussion of what’s wrong with pedi- 
atrics. At such a meeting recently I was dis- 
mayed to hear several heads of pediatric de- 
partments along the eastern seaboard em- 
phatically declare that the current adverse 
criticisms about pediatrics unquestionably 
were steering medical students and interns 
away from pediatric careers. This, I believe, 
is most unfortunate. It would appear to be 
high time that something be said in defense 
of pediatrics. 

At the outset I should like to express my 
conviction that the term “pediatrics at the 
crossroads” implies a critical status for the 
future of pediatrics which is not merited. As 
I look back over the nearly 40 years that I 
have been in the practice of pediatrics, I am 
tremendously impressed by the contribution 
it has made to the total progress of medicine. 
It has brought to American children the 
highest quality of medical care in existence 
anywhere in the world. In 1948 there were 
approximately 2,500 members of the Acad- 
emy of Pediatrics. Today there are more 
than 6,000. Up to April 30, 1948, the Amer- 
ican Board of Pediatrics had _ issued 
2,792 certificates. To date 7,272 certificates 
have been issued by the Board. In 1948 there 
vere 791 residency appointments available in 
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approved pediatric services. In 1958 there 
were 1,779, or 2Y2 times as many. In 1948 
the number of candidates examined by the 
American Board of Pediatrics was 210. Ap- 
proximately 500 candidates are now exam- 
ined each year. All of these statistics clearly 
show that up to now there has been no lack 
of interest in pediatrics as a specialty. At the 
same time important advances have been 
made in all university pediatric departments 
since the Academy’s survey in 1947. Re- 
search projects both in quality and quantity 
have increased enormously, and pediatric 
medical literature has achieved new heights. 
There is no reason to believe that these bril- 
liant accomplishments of the past will not be 
continued in the future. Why, in view of all 
the progress pediatrics has made and is mak- 
ing, should there be this sudden concern for 
its future? To be sure, well-thought-out 
changes will and should be made as they 
have been made in the past, but I cannot go 
along with the view that pediatrics as of the 
present is in such dire straits that heroic 
modifications must be instituted to rescue it 
from failure and oblivion. 

I am aware, however, that for the last 
several years rumblings and criticisms about 
pediatrics as a specialty have been heard 
with increasing frequency. Among those of a 
more disturbing nature the following might 
be singled out for comment: (1) the practice 
of pediatrics does not provide a satisfying 
professional career; (2) interest in pediatrics 
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as a specialty is decreasing; (3) the quality 
of physicians attracted to pediatrics is not as 
high as in former years; (4) pediatrics as a 
specialty should be abandoned; (5) the re- 
quired residency training period should be 
lengthened to 3 years: and (6) the role of 
the pediatrician needs clarification in order 
to know what his education should be. 

First, let us look at the criticism which 
should perhaps be of most concern to all of 
us, practitioners and professors alike: that 
the practice of pediatrics no longer affords a 
satisfying professional career to an increasing 
number of pediatricians. Adherents to this 
point of view refer to a survey reported in 
Medical Economics a few years back in which 
it was stated that a third of practicing pedi- 
atricians polled expressed dissatisfaction with 
the practice of pediatrics and indicated that 
they would not go into it again if they had 
it to do over. The reasons cited include long 
hours, hard work, low pay, and the monot- 
ony of practice as compared to the glamour 
of residency training. As one individual put 
it, he was trained to be a race horse, but in 
practice found he was running a milk route. 

How seriously this rather severe indict- 
ment of the present-day practice of pediatrics 
should be taken is questionable. If it merely 
represents the views of a relatively small 
number of individuals who for varying rea- 
sons found themselves unhappy, then it can 
be dismissed. On the other hand, if it is true 
as stated in the survey by Medical Economics 
that a third of practicing pediatricians are 
dissatisfied, it is a problem that must be 
faced. I have no idea of the geographic area 
covered by Medical Economics in their sam- 
pling, but I suspect more dissatisfaction 
might be found among pediatricians in large 
cities along the eastern seacoast where com- 
petition is keenest than elsewhere in the 
country. My own observation based upon a 
fairly wide acquaintance among the pedi- 
atricians of the Middle West and upon con- 
versations with many of them would lead me 
to believe that the great majority of prac- 
ticing pediatricians scattered over the coun- 
try are thoroughly satisfied with their jobs, 
their incomes, and with the amount of work 
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required. One wonders if a survey made of 
other specialty groups, such for instance as 
internal medicine, would not turn up its 
quota of individuals who would feel the pas- 
tures were greener on the other side of the 
fence. 

The complaint of dissatisfaction with pedi- 
atric practice because of an unprepared-for 
letdown due to the infrequency of exciting 
cases as compared to their commonplace oc- 
currence in residency training is a matter of 
real concern. One may properly ask the ques- 
tion whether residency training in pediatrics 
as it is carried out in many of the large medi- 
cal centers is suitably oriented to the needs of 
pediatric practice as it is presently consti- 
tuted. Is it overweighted in favor of the 
unusual and is it inadequate in the common- 
place? Should there be another year of train- 
ing devoted to the emotional problems of the 
child and the adolescent and to a better un- 
derstanding of the role the pediatrician 
should play as a counselor in family relation- 
ships? Would not such additional emphasis, 
whether it be incorporated in the present 2- 
year period or added in a third year, permit 
the pediatrician to view in a more interest- 
ing light the endless questions of mothers in 
office practice and give him better insight 
into the importance and dignity of being the 
purveyor of sound parental advice in build- 
ing solidarity of the family structure through- 
out the period of growth and development? 
No one would argue, I think, that this type 
of training should be at the expense of sound 
training in basic concepts of a wide variety of 
disease processes, for the pediatrician must 
be prepared to recognize and manage the oc- 
casional unusual or complicated emergency 
problem which may occur in his practice or 
be referred to him as a consultant. But per- 
haps more thought could be given on the 
part of educators to a better orientation of 
training programs to the needs of practice, 
especially for those pediatricians-in-training 
who indicate early their intention to be prac- 
titioners. On the other hand, I find it dif- 
ficult to understand why the pediatrician 
who has decided upon practice as a career 
does not ascertain for himself beforehand 
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what private practice is like. It seems absurd 
that as many as a third of pediatricians who 
go into practice should be so uninformed as 
to be disillusioned and dissatisfied by what 
they find. A week or two spent in the office 
of a pediatrician in private practice some- 
time during the 2-year residency period 
might well be a rewarding experience for 
the prospective practitioner. 

Presumably, it was knowledge of criticisms 
about pediatric practice that prompted Dr. 
May to publish his much discussed editorial 
in the February, 1959, issue of Pediatrics en- 
titled, “Can the New Pediatrics be Prac- 
ticed?” By the “new pediatrics” he would 
appear to mean the high quality of compre- 
hensive medical care the well-trained pedi- 
atrician is equipped to dispense, but which 
the public is not educated to pay for. The 
result is frustration and disillusionment when 
the pediatrician finds himself unable to do 
what he believes he should do because of 
economics. He sacrifices quality for quantity 
in order to make possible the income he 
feels entitled to, Dr. May states, “There is 
no use turning out better and better trained 
pediatricians unless they can put their 
knowledge into practice,” and he poses the 
question, “Is the pressing problem not to 
bring the public to recognize and be willing 
to pay for the best of professional guidance 
and treatment before some other enterprising 
group persuades the public that a little 
knowledge of child care can be applied by 
any general practitioner to meet their needs 
at the attractive price possible with mass 
production and quick turnover?” 

Dr. May’s argument merits consideration. 
It may well be that pediatricians have been 
derelict in their failure to set a market value 
upon their services comparable to that, let us 
say, of internists. But if pediatricians have 
been derelict in this respect, a ready and 
plausible explanation would appear to be 
that the majority of their clients are young 
idults who have not as yet acquired the 
means to afford fees the pediatrician would 
have to charge for comprehensive care for a 
imited number of patients. Furthermore, 
ediatric office practice differs materially 
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from that of the internist. The latter, in his 
well-patient care, sees his adult patients 
ideally once a year. In addition to the usual 
history and physical examination, an elec- 
trocardiogram, chest x-ray, blood count, and 
urinalysis are accepted, even demanded, as 
constituting an adequate checkup. For this 
the adult expects and willingly pays a good 
fee. No such extensive examination can or 
should be carried out by the pediatrician 
for his routine well-child checkups. Conse- 
quently he must see 3 or 4 patients to earn 
the same fee the internist gets in seeing one. 
The pediatrician is in trouble when in the 
course of his afternoon appointments sched- 
uled at 15- to 20-minute intervals he encoun- 
ters a mother with a problem in the mental 
health field which by its nature is bound to 
be time consuming. Here, the “new pedi- 
atrics” may have its application. Under the 
“old” system he might attempt to solve the 
problem by hurried advice offered within the 
limits of the 15- or 20-minute appointment. 
Neither he nor the mother would be satis- 
fied, and the child in all probability would 
not be benefited. In the “new pediatrics” 
he would recognize the time requirement 
and would set up one or more appointments 
of longer duration for full exploration of all 
factors involved. His fee should be commen- 
surate with the time spent, but more impor- 
tant would be the satisfaction derived from 
a job well done. It is difficult to see how the 
“new pediatrics” could have application out- 
side the mental health field. In the study and 
management of ill patients the pediatrician’s 
approach and his fees differ little from the 
internist’s. 

The criticism that interest in the specialty 
of pediatrics is decreasing is not borne out by 
available data. Earlier I mentioned the re- 
markable growth of the American Academy 
of Pediatrics and of the American Board of 
Pediatrics. Until recently the Board of Pedi- 
atrics was the third largest among the 18 
Boards. At present I believe it is fourth. Pre- 
vious to the war the number of candidates 
examined each year seldom exceeded 100. In 
1948 the number was 210; 299 in 1949; 390 
in 1950; 391 in 1951; 512 in 1952; 509 in 
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1953; 524 in 1954; 476 in 1955; 419 in 1956; 
497 in 1957; 514 in 1958; and 537 in 1959. 
The percentage of available residencies filled 
in pediatrics in 1957 to 1958 was 86 per 
cent, which was well above the national 
average for all specialties. What per cent of 
these was filled by graduates of foreign med- 
ical schools, I do not know. Thus there 
would appear to be no alarming decrease in 
interest in pediatrics among medical students 
and interns as far as numbers go, at least up 
to the present time. The question about 
quality of residents going into pediatrics is 
more difficult to answer, and must rest upon 
opinion rather than fact. My personal view 
from observing a fairly large number of can- 
didates at the time of their examination 
would be that the quality is essentially un- 
changed. I think the Board’s examination 
has been stiffened somewhat over the last 
few years and that the performance of the 
candidates has kept pace with the increased 
requirements. The rate of failure at any 
given examination for the last several years 
has closely approximated 20 per cent. As 
might be expected, one observes in any ex- 
amination session a few superior candidates, 
a few very bad ones, and many in-between 
ones. 

The fourth criticism listed was that pedi- 
atrics as a specialty should be abandoned. 
The suggestion was contained in a letter to 
the Editor published in the May issue of 
Pediatrics in response to Dr. May’s earlier 
editorial. This is not the first time this sug- 
gestion has been made. It was made some 
20 years ago. I have forgotten by whom, but 
his argument was that the problems of infant 
feeding had now been solved, and there was 
no longer need for pediatricians. How wrong 
he was surely has been demonstrated beyond 
question in the last 20 years. The more re- 
cent advocate of abolishing pediatrics as a 
specialty would direct education in pediatrics 
to the general practitioner who would then 
care for some 90 per cent of children’s medi- 
cal needs. The remaining 10 per cent repre- 
senting the more difficult problems would 
be cared for by the internist. He would in- 
corporate a year of training in pediatrics 
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into the training of the internist to qualify 
him for this additional role. I do not believe 
this point needs to be pursued further. The 
arguments against the contention that pedi- 
atrics has outgrown its period of usefulness 
are even more substantial now than they 
were 20 years ago. 

Now, let me turn to a more controversial 
problem—that of increasing residency train- 
ing requirements from 2 to 3 years. This is- 
sue is well past the rumor stage. It has many 
advocates, both practitioners and academi- 
cians, and is being pushed vigorously by a 
few. Those who argue for 3 years of training 
cite the great increase in the total body of 
knowledge which has accumulated in recent 
years and the difficulty of cramming into 2 
years what is considered necessary to con- 
stitute a well-rounded training experience. 
In addition to the usual inpatient and out- 
patient experience, reference is made to the 
desirability of instruction in laboratory tech- 
niques, electrocardiography, electroencepha- 
lography, radiology, and in the subspecialties 
of hematology, endocrinology, neurology, 
allergy, cardiology, psychiatry, pathology, 
and research. To these I presume will now 
soon be added the subspecialties of genetics 
and enzymology. Why, they ask, should it 
take more years of training to be a physician 
for adults than it does to be a physician for 
children? Pediatricians who have had 2 years 
of training, they maintain, are at a disad- 
vantage in their hospital relations with the 
internists who have had 3 years of train- 
ing. This disadvantage obtains also in prac- 
tice when the pediatrician may be forced 
to relinquish his diabetic, hematologic, neu- 
rological, and similar disorders to the intern- 
ist with special training in these categories, 
thus leaving the pediatrician with little else 
but minor ailments and well-child care. 
Furthermore, they maintain, the practicing 
pediatrician with only 2 years of training 
who serves part time on the staff of the 
teaching hospital is not qualified either to 
diagnose and manage, or to use for teaching 
purposes, patients with the more unusual ill- 
nesses. Finally those who argue for an in- 
crease in the training period believe the dig- 
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nity of pediatrics as a specialty would be 
elevated, and that it would then be on a par 
with all the other specialties in medicine. 
As a result, they feel both the number and 
quality of physicians who would be attracted 
to a pediatric career would be increased. 

Now let us take a look at the other side 
of the coin, for there is another side. There 
are many, including academicians, who do 
not agree that the 2-year training period 
should be increased to 3 years, at least not 
at present. For instance, at the April 25, 
1959, District I conference on medical edu- 
cation, attended by some 13 representatives 
of New England medical schools, there was 
only “one half-dissenting vote among an 
avalanche of opinions that it would be best 
to leave the 2-year residency requirement 
as it is.” 

The statement has been made that it is 
futile to discuss training requirements un- 
til pediatricians make up their minds what 
the role of the pediatrician should be, hence, 
what his education should be. It seems per- 
fectly clear that pediatricians are and should 
be trained for general practice among chil- 
dren, for consultants in medical centers, for 
academic careers, for public health, and for 
research. Among these the largest number 
by far are the pediatricians in practice. It is 
my impression that among a group of 10 
residents in the average training center, ap- 
proximately 8 will elect and be better suited 
for practice than for an academic career. 
Obviously the desires and qualifications of 
the individual dictate the course he follows. 
Under the present 2-year system in which a 
large number of pediatricians have been 
turned out to serve as general physicians for 
children, no one can deny that a tremendous 
contribution has been made to the health 
and welfare of American children. Initially, 
only the larger urban areas attracted pedi- 
atricians, but as time has gone on, communi- 
ties with as few as 10,000 inhabitants or 
fewer have demonstrated that they can sup- 
port a satisfactory pediatric practice. There 
is abundant evidence that the need for this 
type of pediatric care is far from being met. 
Hardly a week goes by that I do not receive 
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one or more requests for help in securing a 
pediatrician for a community or for a clin- 
ical group. When the time comes that gen- 
eral practitioners have increased their train- 
ing requirements to include a minimum of 6 
months in pediatrics so that provision will be 
made for maintaining a good standard of 
medical care for children, training require- 
ments for pediatricians may well be in- 
creased to 3 or even 4 years with the objec- 
tive then of creating a body of consultants. 
But until that time comes, it is my belief that 
the present 2-year requirement, modified 
perhaps in educational content to meet bet- 
ter the needs of practice, will best serve the 
health requirement of American children. 

I should hasten to add, however, that I 
am equally convinced that efforts should be 
made to encourage by all means possible a 
greater number of pediatric residents to ob- 
tain training beyond the 2-year level. Such 
individuals are sorely needed in academic 
fields and in research in the university set- 
ting. There is real need for them also in 
private practice, especially in the larger 
urban areas, where their superior training 
would qualify them to serve as consultants. 
There is a tendency at present for scholar- 
ships, loans, and grants to be restricted to 
the 2-year training period either to encour- 
age interns and medical students to enter 
pediatrics or to enable those in financial dis- 
tress to complete the second year of training. 
While this is laudable indeed, it is my feel- 
ing, nevertheless, that equal financial sup- 
port should be made available to those who 
desire training beyond the second year. If 
training grants for married pediatricians 
with families could be upped to a living 
wage, the problem of attracting qualified 
individuals along the academic pathway 
would be considerably eased. 

Also, in this question of 2 versus 3 years 
of residency training for pediatric practice, 
there needs to be considered what the con- 
tent of the third year of training would be 
and what would be its effect in terms of de- 
creasing or increasing dissatisfaction with 
practice and in terms of decreasing or in- 
creasing the numbers attracted to pediatrics. 
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Presumably the extra year of training would 
be in the subspecialties, as for example 3 
months each in hematology, cardiology, neu- 
rology, and allergy. Or a full year might be 
devoted to one subspecialty such as hema- 
tology or cardiology. No one, I am sure, 
would question the personal satisfaction a 
resident who elects a third year of training, 
even though he goes into practice in a small 
community, would derive from more train- 
ing in one or several of these subspecialty 
disciplines, but there is the distinct possi- 
bility that the infrequency he might find to 
apply his extra knowledge in practice might 
well prove to be disheartening. On the ather 
hand, if he located in a sizable urban com- 
munity with the facilities of a medical center 
at his disposal, he would be in a position to 
utilize his extra training in the capacity of a 
consultant to both general practitioners and 
practicing pediatricians in the smaller sur- 
rounding communities, and his value as a 
member of the part-time teaching staff 
would unquestionably be enhanced. Perhaps 
then, there is need ior 2 types of practicing 
pediatricians. One is for general physicians 
for children, many of whom will locate in 
small communities away from the medical 
center and whose training will permit them 
to render a high quality of comprehensive 
medical care to their pediatric patients. The 
other is for pediatric consultants whose spe- 
cialized training in one or more pediatric 
subspecialties necessitates an urban setting in 
close proximity to a medical center. The 
educational requirements of the 2 groups are 
not necessarily identical. Numerically the 
group with 2 years of training in practice 
is many times larger than the consultants, 
academicians, researchers, and those in public 
health combined. It seems logical that the 
formal residency training requirement should 
be directed to the needs of the large body of 
pediatricians who wish to go into private 
practice. Those desirous of extra training to 
qualify for a consultant’s role or who elect 
to remain in the academic setting would be 
free to make whatever arrangements they 
wished above and beyond the required basic 
2-year training period. Three years of train- 
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ing should not be made mandatory for all 
pediatricians in order to meet academic 
needs. 

The most crucial question demanding an 
answer in the argument over 2 versus 3 re- 
quired years of residency training would ap- 
pear to be this: can an adequate training be 
given in 2 years to meet the needs of the 
pediatrician in practice? From my own 
limited experience in participating in a resi- 
dency training program in a private hospital 
sensitive to the needs of private practice, I 
would say the answer is yes. 

Finally some thought should be given to 
the difficulties which would be encountered 
by training centers if a third required year 
for Board certification were added. There 
are approximately 254 approved training 
programs in the United States. Of these 
some 82 are university-connected programs. 
Assuming that all the training programs 
connected with medical schools, and this is 
probably a generous assumption, would be 
capable of offering a profitable third year of 
training, there would still remain a tremen- 
dously difficult problem of putting a com- 
pulsory third year of training into effect. 
Probably not many of the 172 nonuniversity- 
connected programs would have the facili- 
ties for setting up a worth-while third year. 
The result would inevitably be that many 
of these would have to abandon residency 
training or would install makeshift third 
years which would be largely wasted time 
for the resident. Certainly the 82 university- 
connected centers could not assume the task 
of training all the residents in pediatrics nor 
could they agree to provide the third year 
for all nonuniversity connected programs in- 
capable of providing a third year on their 
own. 

In conclusion I should like to call atten- 
tion to an editorial written by Dr. Arthur 
Parmelee in the April, 1957, issue of the 
Medical Bulletin of the Los Angeles Chil- 
dren’s Hospital entitled “Pediatric Rewards.” 
It was republished in the December, 1957, 
issue of THr TouRNAL. Clearly, no one but 
a mature inuividual who had experience and 
who has grasped the significance of the sat- 
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isfactions to be derived from long and in- 
timate contact with children could have writ- 
ten such an editorial. It is to be hoped that 
many young pediatricians who may be in the 
initial throes of disillusionment with pedi- 
atric practice will read what Dr. Parmelee 
has written and will take heart from his 
words of wisdom. I should like to add that 
I wholeheartedly share his feelings about 
the rewards afforded by pediatric practice, 
rewards not to be reckoned in terms of 
monetary value, but rewards many times 
richer in terms of intimate and _ lasting 
friendships made over many years with col- 
leagues, with parents, their children, and 
now with the children of former patients. 

Perhaps I can best summarize my thoughts 
about pediatrics by quoting from a letter I 
received recently from one of my residents 
who began practice in a small city in Idaho 
on July 1, 1959. He joined another former 
resident who had been in practice some 6 or 
7 years. 

“Even though there have been many ar- 
ticles and letters written recently about the 
dissatisfaction many pediatricians have with 
their field, I certainly can’t substantiate this 
feeling as based on our practice so far. Of 
course my partner gets most of the referred 
patients all of whom I see with him, and 
when he is out of town, I see them first 
hand. Then, too, we see patients from many 
miles around for routine care. One six year- 
old boy from 105 miles away came in for a 
pre-school examination. Several days ago I 
cared for a newborn from Jackson, Wyo- 
ming, which is also about 100 miles away. 

“We added up our exchange transfusions 
the other day and found we had done 22 
since I came on July 15, 8 or 9 of which I 
have done. Eight of these were in a one 
week period several weeks ago. My first one 
in August was a 24 hour old infant with a 
bilirubin of 34 mg. % when I saw him. 
Luckily he pulled through with no evidence 
so far of kernicterus after three exchanges. 

“This past week we've had the following 
patients in the hospital: an eight months-old 
boy with a primary hepatoma resected after 
some 5 hours in surgery; a 14 year old girl 


Editor’s column 311 


admitted in diabetic acidosis and semi-coma- 
tose whom I cared for and finally got 
squared away; a two year old girl admitted 
three days ago with a bacterial meningitis 
who is now clearing slowly; a newborn with 
cyanotic congenital heart disease who has 
been transferred to Salt Lake City for angio- 
cardiography; an 11 year old girl admitted 
overnight for observation to rule out appen- 
dicitis; a 1% year old baby with gastroen- 
teritis and in addition 5 to 10 newborn in 
the two hospitals. Not all the weeks have 
been quite so filled with such a variety of 
cases but other patients we have had include 
a four year old child with lipoid nephrosis; a 
seven year-old with a patent ductus sent to 
Salt Lake City for surgery; a 10 day old 
premature male with a duodenal atresia who 
had been vomiting, of course, since birth but 
who finally managed to survive; a boy with 
newly diagnosed diabetes to be regulated; a 
week old infant with convulsions found to 
have a massive sub-dural, but who died dur- 
ing surgery; and now we have a possible 
Vitamin D resistant rickets: whom we are 
about to study. 

“Some of the authors writing about the 
‘New Pediatrics’ have certainly mentioned 
one of the problems—that of the value to be 
placed on referred patients and the amount 
of time spent in caring for them. As my 
partner said several days ago, ‘If our prac- 
tice was much more interesting, we couldn't 
afford it. But I must say I am enjoying 
practice thus far with some reservations 
concerning night calls—the nights get quite 
cold here and without a garage its rather 
chilly at 2:00 a.m.” 

I believe the great majority of practicing 
pediatricians could write similar letters in- 
dicating that pediatrics can and does afford 
a satisfying professional career. Because of 
the urgent need for more pediatricians, espe- 
cially in the smaller communities throughout 
the country, the advantages of pediatric prac- 
tice should receive emphasis. Medical stu- 
dents and interns ought not to be turned 
away from pediatric careers by criticisms em- 
anating from a relatively few who in all 
probability were not constitutionally suited to 
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practice in the first place. The basic residency 
educational program should be designed to 
meet the needs of the pediatricians in prac- 
tice. Two years of residency training has 
demonstrated its adequacy to meet the needs 
of this group. Training beyond the 2-year 
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level is to be encouraged by all means pos- 
sible, but this should be the responsibility of 
the training center and of the individuals 
who want more training. 


LEE FORREST HILL, M.D. 


The case for the 2-year residency 


training program in pediatrics 


T u 1s editorial results from a proposal that 
the required period of residency training in 
pediatrics be increased from 2 to 3 years. 
It was written originally in September, 
1959, as a letter to Doctor Lee Forrest Hill, 
then President of the American Board of 
Pediatrics, to present the personal views of 
the writer on this proposal. It is submitted 
for publication at his request and with the 
agreement of the American Board of Pedi- 
atrics. While it might be looked upon as a 
justification for the present 2-year residency 
training requirement of the Board, it is not 
an official statement of the Board, nor 
should it be inferred that the views here ex- 
pressed are necessarily held by all present 
members of the Board. 

While the writer’s interest in this problem 
stems primarily from his position as Execu- 
tive-Secretary of the American Board of Pe- 
diatrics, his views are modified by his ex- 
perience as a practitioner of pediatrics and 
as dean of the medical school, as well as by 
other activities related to residency training. 
He hopes that this combination of interests 
may add perspective to his views on the 
subject. 

With a few minor modifications, the letter 
sent to Doctor Hill follows: 


THE PRESENT SITUATION 


It is my belief that the present 2-year resi- 
dency training program has been extraordinarily 
successful in producing a large number of pedi- 
atricians well qualified for the medical care of 
this country’s children. Practicing pediatricians 
have been scattered far and wide throughout 


the land and a constantly increasing number of 
children are being cared for by them. At the 
time of the academy study in 1947, there were 
about 3,500 physicians who listed themselves as 
pediatricians, of whom about 1,800 (51.4 per 
cent) were certified. It was estimated that about 
15 per cent of child medical care was performed 
by this group. There are no exactly comparable 
figures available today, but the 1958 American 
Medical Directory records 7,473 full-time pedi- 
atricians and 5,469 Board-certified pediatricians 
in the United States, a threefold increase in the 
latter and 73 per cent of the total. The Direc- 
tory of Medical Specialists for 1958 shows about 
5,900 Board-certified pediatricians or 79 per cent 
of the above total. An additional 1,821 phy- 
sicians are shown as part-time pediatricians by 
the American Medical Directory. Meanwhile, 
between 1949 and 1957, the number of general 
practictioners and part-time specialists decreased 
by approximately 13,000. Therefore, beyond a 
reasonable doubt, both the number and _per- 
centage of children cared for by pediatricians 
has increased significantly since 1947. 

Thus there has been created in the United 
States a situation quite different from that 
existing in most countries where there are but 
a relatively small number of physicians engaged 
in the practice of general pediatrics throughout 
the community. Their pediatricians are primarily 
consultants or staff members of the larger hospi- 
tal services for children. 

I submit that under the plan of certification 
set up by the Board, pediatrics has brought the 
medical care of children in the United States 
to levels that would not have been attained 
under a system whose primary concern was 
with the production of consultants. 

Effect of 3-year residency requirement. No 
one knows the ultimate effect of a 3-year resi- 
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dency training requirement on the number of 
physicians who would enter pediatrics. There is 
no doubt, however, that for a period of years 
immediately following its adoption, the number 
starting practice would be decreased materially 
and I personally fear that the number of phy- 
sicians entering residency training in pediatrics 
might be reduced significantly. 

Figures compiled by the Surgeon General’s 
Consultant Group on Medical Education, of 
which I had the honor to be a member, show 
that because of estimated increases in popula- 
tion, by 1975 we will need to graduate about 
3,600 more physicians each year than we do 
now simply to maintain the physician-popula- 
tion ratio at its present level. It will be very 
difficult to meet this demand, and any action 
on our part that would delay or reduce the 
number of physicians entering the practice of 
pediatrics in the years just ahead would, to my 
mind, be a serious disservice to the children of 
the country. 

In recent years there has been much discus- 
sion in medical education circles concerning the 
desirability of shortening the elapsed time be- 
tween admission to medical school and the 
opening of specialty practice, and some medi- 
cal schools have already embarked on efforts to 
accomplish this end. Many times the American 
Board of Pediatrics has been complimented by 
thoughtful men in medical education and in 
posts of national administrative importance for 
maintaining its 2-year residency training re- 
quirement. 

While elective programs for additional resi- 
dency training for selected individuals should 
certainly be encouraged, on the basis of the 
need for practicing pediatricians in the years 
just ahead, I feel that it would be a serious 
mistake to increase the requirements for all 
pediatricians at this time. 

Comparison with internal medicine. The 
specialty most nearly akin to pediatrics is in- 
ternal medicine. The fundamental difference be- 
tween the training programs of the two special- 
ties rests on the fact that while pediatrics re- 
quires a standard 2 years of residency training 
and 2 years of practice or further study, in- 
ternal medicine offers a sliding scale of years 
in residency and practice. Thus while the basic 
requirement (Plan A) is 3 years of residency 
and 2 years of practice, under Plan B a candi- 
date may qualify after two, one, or even no years 
in residency training by substituting “continu- 
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ous experience in the broad field of internal 
medicine at the rate of 3 years of such experi- 
ence for each missing year of formal residency 
or fellowship training.” 

Personally, I far prefer the pediatric plan to 
that of internal medicine. It places more em- 
phasis on a standard period of training and less 
dependence on examination. It may also be the 
explanation of a lower rate of failure in pedi- 
atrics. 

Comparison with foreign training programs. 
Any comparison with foreign requirements 
should be approached with great caution because 
of the risk of misinterpretation of the exact mean- 
ing of terms. Thus, at the recent World Con- 
ference on Medical Education I learned that in 
some countries the stated period of residency 
training can be served on a part time basis, the 
candidate carrying on practice at the same time. 
Further, most of these countries are training 
pediatricians for a consultant type of practice 
rather than general child care. Thus in France 
72 physicians applied for training and 35 were 
accepted for 1959. 

Training centers and 3-year requirement. A 
residency training program should be restricted 
in duration to its educational potential, for mere 
repetition of technical procedures is neither 
necessary nor useful to the trainee. 

Dr. Walter Seelye tells me that of the 
pediatric residency training programs he has sur- 
veyed personally for the Residency Review Com- 
mittee for Pediatrics in the past 3 years, it is 
his considered opinion that only 9 out of 40 
(22.5 per cent) would have been capable at that 
time of adding a third year of satisfactory train- 
ing. In a very rough check of the 288 approved 
programs in pediatrics listed in 1958, I esti- 
mate that about 80 (28 per cent) might now be 
able to qualify in this regard. Even among these 
there are some services that now want to move 
their trainees entirely into subspecialty fields 
after 1 year of straight internship and 1 year of 
general residency. They apparently find it diffi- 
cult to fill this third year out of medical school 
with general residency work. 

Hence, even if other considerations seemed to 
indicate a change, I feel that it would be a mis- 
take to increase the training requirement to 3 
years until we have good evidence that a far 
higher percentage of services are ready to im- 
plement this through programs of high quality. 
To do so now would be to re-create a situation 
worse than that which existed a few years ago 
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when we started to do away with hospital pro- 
grams which had been approved for only | year. 

I do not know the source of the impetus for a 
third year of residency, but I suspect that it 
comes chiefly from some of the larger training 
centers that for perfectly understandable and 
laudable reasons want pediatricians trained in 
a subspec ialty. With these objectives I have 
great sympathy, but in deciding what is best for 
ourselves, let us not forget what is best for the 
community. It is the obligation of the Board to 
establish regulations that will guarantee that its 
diplomates are well qualified for the practice of 
pediatrics but that at the same time will stimu- 
late the flow of practitioners to the community; 
it is not the Board’s obligation to set require- 
ments suitable for subspecialty trained faculty 
and hospital staff members; it is not its obliga- 
tion to provide teachers and investigators. That 
is the obligation of the schools and their fac- 
ulties. As a Board we should, and I am sure 
will, do everything in our power to help them 


obtain and retain suitable trainees, but it would 
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be wrong for us to force a third year of training 
on all pediatricians in order to meet the desires 
and needs of a small group of academically di- 
rected candidates if that third year of training 
is not clearly needed for the practice of pedi- 
atrics. I, for one, do not think that it is needed, 
for I believe that our practitioners are doing a 
highly commendable job. 

Accordingly, I am forced to the strong con- 
viction that a required increase in the duration 
of residency training in pediatrics in the near 
future is uncalled for and would be unwise. I 
would be moved from this conviction only by 
a clear mandate from practicing pediatricians 
that an extra year of residency training is neces- 
sary to prepare them properly to meet the medi- 
cal demands of practice. 

JOHN MC K. MITCHELL, M.D. 


REFERENCE 


1. American Board of Internal Medicine: Memo- 
randum to Candidates for Admission to Ex- 
amination, Nov. 1, 1959. 


Further thoughts on preparation for pediatric practice 


INASMUCH as I have on occasion ex- 
pressed opinions on training for pediatrics 
which might seem to be somewhat contrary 
to those of Drs. Hill and Mitchell, it would 
seem appropriate for me to state my posi- 
tion in these columns. In brief, if there are 
differences in our points of view they are 
of a minor degree and largely, if not en- 
tirely, are limited to the third year of resi- 
dency training. Each of these men has had 
extensive and unique experiences in pedi- 
atric practice and in educational programs, 
and no one is in a better position than 
they to evaluate the over-all situation in 
pediatric practice throughout this country 
through their many experiences on the 
American Board of Pediatrics. Their views 
as expressed are of great importance in the 
present considerations concerning the pat- 
tern of pediatric practice and preparation 
for it. 

Preparation for pediatric practice actu- 
ally begins in childhood as it does for any 


of man’s roles. But within our immediate 
sphere of responsibility, it begins with the 
admissions committee of the medical school, 
whose responsibility for the selection of can- 
didates with adequate potential for the 
practice of medicine’ must be emphasized 
repeatedly. Medical school experiences are 
crucial. Here I am confident that the three 
of us have no essential differences of opin- 
ion. The student must have a solid founda- 
tion; there must be no compromise with a 
goal of knowing what is known and what is 
not known of the functional activities of the 
body. The physician must be able to ap- 
proach disease on physiologic-pathologic 
and anatomic-pathologic bases, and he must 
depend as little as possible on empiric 
formulas. The student who lacks curiosity 
and the capacity for critical appraisal can- 
not be expected to become an adequate 
physician. Objectively one must recognize 
that there are great differences among med- 
ical schools and within the various depart- 
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ments of the individual schools in the de- 
gree to which these characteristics are stim- 
ulated and fostered. 

The internship must be considered as be- 
ing of equal importance with the residency. 
This is not the place for a discussion of the 
relative merits of the rotating internship 
versus those of the straight one, but it can 
be emphasized that all too many internships 
seem to be designed for service to the hospi- 
tal and its medical staff rather than for the 
training of the young physician. 

The residency years in pediatrics should 
be designed primarily to prepare the young 
doctor for practice, not for an academic 
career. He must continue to strive for more 
thorough knowledge of known physiology 
and for the capacity to apply such knowl- 
edge in the evaluation of a given patient. I 
hold no brief for those who suggest we 
should teach “short-cuts” and _ so-called 
practical methods or rules-of-thumb for 
various medical situations. These come out 
in ample number during the residency years, 
and the acquisition of them in practice 
comes easily and readily. I am confident 
that the effective individual will acquire 
and develop the tools of practice in his own 
natural pattern from his experiences during 
his residency years. 

Lest it be deduced that my ideas of train- 
ing are based on a knowledge of disease per 
se and not of health and disturbances of 
it in the individual, permit me to add that 
I believe one grows and develops by testing 
and retesting his knowledge through appli- 
cation of it. In pediatrics the focal point is 
the child in his several environmental 
spheres—initially his family, with the neigh- 
borhood and the school being added in suc- 
cession. Pediatric training today must pro- 
vide a significant proportion of this total 
time for experiences in the outpatient de- 
partment with responsibilities for child and 
family guidance. Home care can be added 
to advantage, but only if there are ample 
facilities for consultation and for guidance 
of the resident. 

There is not much probability that Drs. 
Hill and Mitchell and I have any very basic 
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disagreements on any of the above. If this 
is so, in what respects may we differ other- 
wise ? 

For some years I have felt that a third 
year of training pays sufficient dividends to 
justify investment in it. This I have felt is 
especially so for the really good resident, 
provided he is in an environment which 
provides him ample stimuli. This conclusion 
applies entirely to the man who intends to 
go into practice and as much to the one 
going into a small city of 10,000 inhabitants 
as to the one who locates in a metropolitan 
area where there are one or more medical 
schools and/or pediatric centers. The man 
who is destined for an academic career can 
today usually find facilities and means for 
continued general and/or specialized train- 
ing. He is not the issue here. 

Some pediatricians have expressed a dis- 
satisfaction with the role which they develop 
in private practice. Among the expressed 
dissatisfactions are those related to the 
make-up of their practice—too much of the 
commonplace and too little of the unusual. 
It has been my experience that such com- 
plaints are more apt to come from the less 
competent and the less well-trained men 
than from the more knowledgeable and 
more effective ones. I know of a number of 
young pediatricians in cities of relatively 
small size close by and distant from a medi- 
cal school or pediatric center who not only 
have active and ample general pediatric 
practices but who also serve effectively as 
consultants to other physicians in their 
area. Such pediatricians soon develop the 
need for one or more assistants or partners, 
even in the smaller cities. It might be in- 
ferred that I have a naive conception that 
a third year of residency will provide per se 
the young pediatrician with sufficient knowl- 
edge and skill that he can “do all things.” 
I trust that many will not so conclude. Cer- 
tainly he will have to refer some of his di- 
agnostic and therapeutic problems, but he 
will be able to manage some cases which he 
would otherwise refer. I simply cannot be- 
lieve that the man who “knows more” and 
who is reasonably adjusted to reality will 








316 Editor’s column 


not be the one who gets the most satisfac- 
tion out of his practice. Most men are un- 
happy and uncomfortable when they find 
themselves in situations where they are ex- 
pected to know but do not. 

I do believe a third year of training in 
an adequate setting is distinctly worth while 
for the man of excellent potential for the 
practice of pediatrics. I also believe it can 
help the less competent man, especially if 
he chooses to secure additional training and 
is not compelled to take it. There was a 
time when I thought that the American 
Board of Pediatrics should make 3 years of 
residency training a prerequisite for exam- 
ination for certification. At the moment I 
am less certain that the third year should 
be compulsory. In the first place, I agree 
that there are probably not sufficient ade- 
quate training facilities to provide places 
for all of those now going into pediatrics 
if a third year were required. Further I 
would hasten to add that I too believe we 
would be doing a disservice to risk elimina- 
tion at this time of a relatively large num- 
ber of young physicians who might not 
choose to go into pediatrics if the period 
of training were extended to 3 years. I have 
no intent to sell these persons short; many 
of our best physicians are in this category. 
There are, however, increasing numbers of 
resident physicians in pediatric training who 
intend to go into practice and who are 
choosing to take a third year of training in 
general pediatrics, in several subspecialties, 
or in a single subspecialty. I am sufficiently 
optimistic to believe that a significant num- 
ber of such trainees will find their way to 
the smaller cities and that they will not only 
be effective as general practitioners for 
children but also as consultants to their col- 
leagues. I know a number of such who 
would not exchange their roles in their 
adopted community for the “benefits” of 
the metropolitan area. 

Perchance we will be on firmer ground 
with more potential for growth if we keep 
Board-required residency years to a mini- 
mum of two and depend on self-motivation 
and determination for the added impetus to 
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further improve the practice of pediatrics. 

I cannot refrain from expressing here my 
fervent hope that the executive body of the 
American Academy of Pediatrics will give 
further evidence of their belief in the ade- 
quacy of training for the practice of pedi- 
atrics and the right of the individual to plan 
his own program by removing all limita- 
tions in respect to length of residency train- 
ing as they apply to financial grants and/or 
loans which they control. 

And, lest we forget, in the current stock- 
taking now going on, pediatrics can and 
will continue to stand on its own feet. In- 
numerable families have found help and 
guidance and look with confidence to their 
pediatrician not only for the care of phys- 
ical ills and for protection against infection 
but even more as a family counselor. Per- 
haps this is the New Pediatrics, but I would 
wonder if it is relatively any newer than 
that practiced in the twenties or thirties. 
Then men of ability and good intent prac- 
ticed with “the tools at hand” just as they 
do with those available today. Two-year 
residencies have provided the children of this 
country with much better medical care than 
they could possibly have had otherwise. 
Many, perhaps most, of our leading pedi- 
atricians of today are products of such a 
training program. Perhaps 3 years of resi- 
dency training for all pediatricians would 
now elevate the quality of this care to a still 
higher level, but there is a “perhaps” that 
it would not, especially if it were required. 
The net result would depend on a number 
of factors, but particularly on the man be- 
ing trained, on the training program, and 
on the people directing it. Much as I be- 
lieve that a third year of training for the bet- 
ter than average resident is apt to be a profit- 
able investment, I would speak against a for- 
malized change in the present residency re- 
quirements for Board examination. Rather I 
would encourage those young men and wom- 
en who want something more in the way of 
training to get it, not necessarily in a stand- 
ardized residency program but when desired 
by individual planning and arrangement. 

W. E.N. 
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family physician, pediatrician, endocrinologist, 
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The Journal of Pediatrics joins his students and colleagues on the event of his 65th 


year in the recognition of his contributions to pediatric medicine. 
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